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jMy  Dear  Sir, 

I  MAY  Avell  feel  desirous  of  ex- 
pressing my  obligations  to  One,  from  whom 
under  Providence  I  ultimately  derive  most  of 
the  comforts  of  my  present  hfe. 
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cate  this  offering,  however  unworthy  in  itself; 
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My  dear  Sir, 
With  the  sincerest  respect, 
Your  most  obliged  and  affectionate  Friend, 

J.  KIDD. 

Oxford, 
Jan.  16,  1809. 


PREFACE. 


It  has  been  my  object  in  the  followuig  publication 
to  give  as  concise  yet  comprehensive  a  view  as  pos- 
sible of  the  general  history  of  Mineralogy.  Others 
must  judge  w  hether  the  plan  which  I  have  adopted 
is  calculated  to  attain  that  end  :  but  I  trust  that  the 
end  itself  is  desirable. 

From  the  nature  of  the  subject  but  little  original 
information  can  be  expected  in  an  elementary  trea- 
tise :  and  therefore,  although  I  have  purposely  avoided 
making  many  immediate  references,  it  would  be  easily 
understood  that  much  has  been  borrowed  from  other 
works.  The  authors  from  whom  I  have  derived  the 
most  general  assistance  are  the  Abbe  Haliy  and 
M.  Brongniart :  the  first  of  whom  gives  the  most  sys- 
tematic and  clear  account  of  minerals  I  have  yet  met 
with;  the  last,  the  most  comprehensive:  particular 
sources  of  information  I  have  acknowledged  as  the 
opportunity  afforded. 

The  division  of  the  subject  is  comprehended 
under  four  general  heads,  which  treat  respective- 
ly of  Earthy,  Saline,  Inflammable,  and  Metallic 
Substances ;  in  tfie  order  observed  by  Mr.  Kir- 
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wan  in  his  Elements  of  Mineralogy.  To  these  is 
added  an  Appendix,  containing  an  account  of  several 
compound  rocks  &c.;  which,  Uiough  tliey  are  properly 
classed  under  the  head  of  earthy  substances,  seem  to 
rfdmitof  a  separate  consideration. 

In  the  arrangement  of  individual  minerals  I  have  oc- 
casionally deviated  from  the  plan  adopted  by  Mr. 
Kirwan ;  either  in  consequence  of  subsequent  im- 
provements in  the  science,  or  because  I  have  thought 
the  order  of  the  subject  required  it. 

Thus,  in  consequence  of  the  discovery  that  the 
jargon  together  with  the  hyacinth,  and  the  eme- 
rald together  with  the  beryll,  contain  respectively 
a  new  earth  ;  those  minerals  have  been  removed  from 
the  siliceous  nenus  of  Mr.  Kirwan,  and  classed  under 
the  head  of  that  earth  to  which  they  properly  belong : 
the  two  first,  under  zircone ;  the  two  last  under  glucinc : 
and  these  earths,  for  a  reason  to  be  mentioned  pre- 
sently, have  been  placed  between  magnesia  and  alu- 
mine. 

The  sapphire  and  its  varieties,  the  spinell  ruby, 
and  the  topaz,  have  also  been  removed  from  the  sili- 
ceous genus  and  placed  under  the  head  of  alumine,  or 
the  argillaceous  genus  of  Mr.  Kirwan  ;  because  that 
earth  is  now  known  to  be  tke  principal  constituent 
part  of  those  minerals. 
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For  a  similar  reason  the  chrvsolite  has  been  trans- 
ferrcd  from  the  sihceous  to  the  ma^nesian  iienus. 

The  garnet  ought  perhaps  to  have  remained  among 
the  sihceous  compounds :  but,  as  it  will  be  seen  by 
the  foregoing  alterations  that  all  those  substances 
Avhich  are  ranked  among  the  precious  stones  are  thus 
brought  together,  I  have  taken  the  liberty  of  subjoining 
the  garnet  as  being  the  only  precious  stone  that  re- 
mained. 

Felspar,  which  has  also  been  removed  from  the  si- 
liceous compounds,  has  been  placed  under  the  argil- 
laceous ;  because  it  appears  certain  that  many  natural 
varieties  of  clay  are  derived  from  the  disintegration 
of  that  mineral. 

In  the  arrangement  of  saline  and  metallic  sub- 
stances no  alteration  of  any  importance  has  been 
made  :  but  many  of  the  former  have  been  omitted. 

In  the  third  division,  which  treats  of  inflammables, 
all  but  the  four  first  substances  seem  to  be  connected 
with  each  other  by  a  natural  series,  and  may  be  sub- 
divided into  three  classes ;  the  first  comprehending 
the  various  forms  of  imperfectly  mineralized  vege- 
table matter ;  the  second,  the  different  varieties  of 
coal ;  the  third,  bituminous  substances  :  they  are  ar- 
ranged in  nearly  an  opposite  order  to  that  adopted  by 
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Mr.  Kirwan  ;  because  this  arrancrement  seemed  best 
calculated  to  elucidate  the  natural  connexion  above 
alluded  to.  Plumbago,  Mhich  is  by  some  classed 
M  ilh  the  diamond  ;  by  others,  with  coal ;  in  the  present 
instance  is  placed  with  the  last  of  those  substances : 
with  which,  of  the  two,  it  seems  naturally  the  nearest 
aUied. 

One  of  the  newly  discovered  earths,  and  some  of 
the  newly  discovered  metals,  I  have  thought  myself 
justified  in  altogether  omitting ;  because  they  at  pre- 
sent are  of  such  very  rare  occurrence. 

In  the  description  of  individual  minerals  I  have 
first  set  down  their  more  remarkable  synonyms,  toge- 
ther with  an  explanation  of  the  origin  or  meaning  of 
these  ;  next,  an  enumeration  of  their  most  striking  cha- 
racters ;  after  that,  the  results  of  their  chemical 
analysis;  and  lastly  their  general  history,  together 
w^ith  the  means  of  distin^iuishino;  them  from  other  mi- 
nerals  resembling  them  in  appearance. 

The  description  both  of  the  appropriate  and  distinc- 
tive characters  has  been  principally  collected  from  the 
Abh6  Ilaiiy  :  the  chemical  analyses  have  been  col- 
lected from  various  sources. 

The  comparative  statement  from  some  of  the  ear- 
lier natural  historians  are  a  very  small  proportion  of 
those  which  might  have  been  produced :  for  I  soon 
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found  that  the  attempt  to  reconcile  their  accounts 
with  those  of  the  moderns  ^^  as,  in  by  far  the  greater 
number  of  instances,  an  undertaking  which  no  la- 
bour was  likely  to  accomplish:  and  indeed  from  the 
iluctuation  of  terms  I  think  it  is  hardly  possible  to  be 
accomplished. 

The  introduction  consists  of  two  parts  :  in  the  first 
of  vvliich  I  have  given  a  short  account  of  that  branch 
of  the  subject  called  geology ;  in  the  second,  a  general 
description  of  the  more  remarkable  characters  and  pro- 
perties of  minerals. 

For  the  imperfect  manner  in  which  some  of  the 
references  are  made  I  beg  leave  to  apologize,  by 
saying  that  the  notes  from  whence  they  are  taken 
were  originally  collected  without  the  intention  of 
j^ublishing. 
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TUNGSTEN. 


The  literal  meaning  of  this  word  is  "  heavy 
"  stone."  The  metal  was  so  called  from  the  great 
specific  gravity  of  this  mineral,  in  which  it  was  first  dis- 
covered. It  is  also  called  sheelium ;"  in  honour 
of  Schcele,  w  ho  first  ascertained  the  real  nature  of  this 
mineral. 

It  exists  in  two  natural  forms ;  in  one  of  which  it 
is  combined  with  lime;  in  the  other,  with  iron  and 
manganese :  tlie  first  is  usually  called  tungsten 
the  last,  "  wolfram." 

Tungsten, 

It  may  be  scratched  easily  by  the  point  of  a  knife. 

It  is  commonly  of  a  white  or  brownish  wliite  colour; 
if  powdered  and  thrown  into  nitric  acid  it  be- 
comes yellow. 

Specific  gravity'  6,06. 

Primitive  form,  the  cube  :  it  is  also  reducible  to  an  oc- 
tohedron. 

Tungsten  of  Siceden.  Tungsten  of  Cornuall. 

Yellow  Oxyd  of  TungsteD     65      .    .  75,25 

Lime   31     ,    .  18,70 

Silex   4      .    .  1,50 

J 00  Scheele.  95,50  Klapr, 
VOL.  II.  S  G 
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The  Cornish  variety  contained  a  small  proportion  of 
oxyd  of  iron,  and  of  manganese. 

Many  of  the  specimens  of  tungsten  met  with  in 
cahinets  come  from  Zinnwalde  in  Bohemia ;  and  are 
accompanied  with  mica  crystaUized  in  Jiexagonal 
plates,  and  with  smoky  quartz.  Numerous  minute 
crystals  of  tungsten  sometimes  incrust  the  surface  of 
the  latter  substance. 

Tungsten  is  also  met  with  in  Cornwall;  and  in  Swe- 
den.   It  usually  accompanies  tin  ore  and  wolfram. 

It  was  at  first  mistaken  for  a  white  variety  of  native 
oxyd  of  tin;  from  which  it  may  be  distinguished  by 
the  change  of  colour  it  undercoes  w  hen  thrown  into 
nitric  aeid.  It  is  distinguished  from  carbonate  of  lead 
by  not  effervescing  with  an  acid ;  and  in  not  being 
blackened  by  an  alkaline  sulphuret :  from  sulphate  of 
baryt,  'by  its  greater  specific  gravity  ;  and  by  the  yel- 
low'colour  it  assumes  when  thrown  into  nitric  acid. 

Wolfram. 

Spuma  lupi ;  of  Wallerius :  this  is  a  literal  transla- 
tion 6f  wolfram. 
It  easily  yields  to  the  file. 

Colour,  brownish  black ;  with  a  degree  of  metallic 
splendour  that  is  more  apparent  in  some  direc- 
tions than  in  others. 

Structure  laminated. 

Specific  gravity  7,53. 

Primitive  form,  a  right  angled  parallelepiped. 
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Acid  of  Tungsten  ...  67 

Oxydoflron    .    .    •    .  18 

  Manganese   ,    .  6,25 

Silex    1,50 

92,75  Vauq, 

This  substance  was  originally  mistaken  for  anti- 
mony, which  by  the  alchemists  was  called  the  wolf; 
probably  because  it  acted  violently  upon,  and  as  it 
were  devoured  the  base  metals,  in  the  process  of  refin- 
ing gold  :  hence  arose  the  term  spuma  lupi,  the  word 
ram,  which  signifies  "  spuma,"  being  applied  com- 
monly by  the  Germans  to  substances  of  a  laminated 
structure. 

Wolfram  usually  occurs  in  tin-mines. 

It  has  been  mistaken  for  native  oxyd  of  tin,  and  for 
specular  iron  :  but  its  splendour  is  more  decidedly 
metallic  than  the  former ;  ajid  less  so,  than  the  latter. 
When  pulverized  it  is  of  a  blackish  violet  colour ; 
oxyd  of  tin  is  of  a  greyish  white. 

It  is  specifically  heavier  than  specular  iron  in  th^ 
proportion  of  seven  to  five. 
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PART  I. 


The  soil  or  superficial  covering  of  the  earth  con- 
sists principally  of  decayed  vegetable  matter,  which 
has  grown  and  withered  on  the  spot  through  successive 
ages. 

Beneath  this  are  generally  found  loose  heaps  con- 
sisting of  mould,  with  fragments  and  particles  of 
stone,  imbedded  in  the  suiToundinji  substance  without 
any  regularity  or  regard  to  the  laws  of  gravitation  : 
so  that  very  frequently  the  heaviest  masses  are  found 
nearest  to  the  surface. 

Some  of  these  fragments  are  angular  and  irregularly 
shaped ;  others,  of  a  rounded  form  and  smooth  sur- 
face :  and  in  general  the  angular  fragments  are  of  the 
same  nature  with  the  varieties  of  stone  met  with  in 
the  neighbouring  country,  while  the  rounded  fragments 
are  entirely  diffezcnt. 


This  accumulation  of  earth  and  stones  extends  to 
different  depths  in  different  instances  ;  but,  in  conti- 
VOL.  I.  b 
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nuing  to  penetrate  downwards,  you  at  last  constantly 
meet  with  what  is  usually  called  the  solid  rock  :  this 
differs  from  the  superincumbent  mass ;  not  only  in 
beinfT  more  consolidated  in  its  substance,  but  also  in 
the  nature  of  its  constituent  parts  :  and  there  is  this 
further  and  remarkable  difference  ;  that  the  arrange- 
ment of  its  particles  is  perfectly  regular,  considered 
at  least  with  respest  to  itself,  and  its  texture  is  nearly 
the  same  throughout  ils  whole  substance. 

In  continuing  to  penetrate  downwards,  you  find 
after  a  time  that  the  nature  of  the  rock  alters ;  and  by 
continuing  to  penetrate  further  and  further  you  find 
similar  changes  occurring  at  stated  distances ;  each 
successive  rock  differing  from  all  those  which  pre- 
ceded. 

The  same  circumstances  are  met  with  in  different 
parts  of  the  same  district  ;  and  the  regularity  of  this 
succession  has  given  rise  to  the  idea,  that  the  dif- 
ferent rocks  have  been  formed  by  successive  deposi- 
tion of  the  particles  of  which  they  are  composed  ; 
and  hence  the  technical  terms  beds  or  courses; 
which  in  philosophical  language  are  usually  called 
strata. 

Many  strata  abound  with  organic  animal  and  vege- 
table remains ;  w  hile  others,  as  some  suppose,  are  en- 
tirely free  from  them  ;  hence  tlie  idea  that  these  latter 
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were  deposited  previously  to  the  existence  of  animals 
and  vegetables ;  and  hence,  also,  as  adapted  to  this 
idea,  the  terms  primitive  and  secondary  strata.  The 
probability  of  the  truth  of  this  idea  is  strengthened 
by  the  relative  situation  of  these  strata ;  the  secondary 
constantly  lying  upon,  and  being  never  covered  by 
the  primitive. 

Many  strata,  as  in  the  instance  of  Bath  and  Port- 
land stone,  and  also  of  the  strata  of  Sandstone  in  the 
north  easterly  counties  of  England,  bear  evident 
marks  of  having  once  been  in  a  minutely  divided 
state  :  and  their  present  arrangement  so  fully  justifies 
the  supposition  of  their  particles  having  been  accu- 
mulated by  quiet  deposition  from  water,  that  most, 
if  not  all,  of  those  who  reason  on  such  natural  ap- 
pearances, entertain  the  same  opinion  as  to  this 
point  of  their  history,  however  they  may  differ  as  to 
others. 

And  although  the  internal  regularity  of  these  seve- 
ral strata  is  strongly  contrasted  by  .the  confused  ap- 
pearance of  the  loose  earth  and  stones  which  cover 
them ;  yet  the  accumulation  of  these  loose  and  con- 
fused heaps  is  with  equal  consent  allowed  to  be 
owing  to  the  operation  of  water  also. 

The  effect  produced  by  the  continued  agitation  of 
water,  on  the  form  of  substances  exposed  to  its  action, 
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must  have  been  very  generally  remarked.  If,  for 
instance,  among  the  shingles  of  the  sea-shore  you 
were  to  throw  variously  shaped  fragments  of  glass, 
stone,  brick,  or  coal  &c.,  you  might  by  observation 
perceive  that  their  projecting  angles  would  be  gradu- 
ally worn  off ;  and  each  fragment  would  in  time 
become  of  a  surface  as  perfectly  smooth  as  the  nature 
of  its  substance  would  allow  ;  and  its  form  would 
resemble  that  of  a  common  pebble.  This  effect  is  so 
obviously  the  result  of  such  an  operation,  that,  in 
whatever  situation  pebbles  occur,  their  rounded  form 
is  universally  attributed  to  the  mutual  attrition  pro- 
duced by  the  agitation  of  water. 

The  pebbles  that  occur  in  those  irregular  heaps 
which  lie  above  the  strata  are  consequently  allowed 
to  have  acquired  their  present  form  from  the  opera- 
tion of  water ;  and  there  are  many  arguments  tend- 
ing to  shew  that  the  mutual  attrition  which  has  occa- 
sioned this  form  did  not  take  place  on  the  spot  where 
they  now  are ;  and  that  they  have  been  transported 
hither  from  a  distance  :  hence  the  heaps  in  which 
they  occur  are  very  commonly  called  alluvial;  and 
the  term  alluvion  is  often  used  to  express  an  accumu- 
lation of  this  kind. 

There  could  not  perhaps  be  a  better  illustration 
of  the  statement  just  made,  than  that  which  may  be 
drawn  from  a  spot  in  the  neighbourhood  of  Oxford. 


IMRODLCTION. 


The  alluvion,  met  with  in  digging  near  the  angle 
made  by  the  junction  of  the  two  London  roads,  con- 
sists of  a  species  of  gravel  that  is  very  irregular  as  to 
the  appearance  and  size  of  its  constituent  parts ; 
many  of  >\  hich  are  of  the  same  nature  with  the  masses 
of  compact  sandstone  scattered  over  the  vale  of  Berk- 
shire ;  others  are  imperfectly  formed  pebbles  of  tiie 
flints  of  the  neighbouring  range  of  chalk  hills  :  with 
these  are  found  incomplete  shells  of  the  large  fossile 
oysters  met  with  in  the  limestone  strata  near  Thame : 
and  fragments  of  the  quarries  of  Stones-field,  which  he 
in  nearly  an  opposite  direction.  Of  all  these,  the  per- 
fectly formed  pebbles  are  by  far  the  hardest;  and  it  is 
therefore  clear  that  the  attrition  of  these  did  not 
take  place  on  the  spot :  and,  in  comparing  the  de- 
grees of  attrition  of  the  different  fragments,  it  is 
found  that  those  are  least  worn,  which,  judging  by 
their  nature,  may  fairly  be  supposed  to  have  been, 
transported  from  the  nearest  points  of  distance. 

All  then  are  agreed  in  referring  the  origin,  not 
only  of  the  strata  already  described,  but  also  of  these 
irregular  superficial  heaps,  to  the  action  of  water : 
but,  in  comparing  the  confused  appearance  of  the 
one  with  the  regularity  of  the  other,  we  must  be  con- 
vinced, while  we  attribute  these  effects  to  the  opera- 
tion of  the  same  agent,  that  the  mode  of  that  opera- 
tion was  very  different  in  the  different  instances  :  and 
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it  seems  evident  that  in  the  former,  this  operation 
has  been  gentle  and  gradual ;  in  the  latter,  compara- 
tively simultaneous  and  violent :  and  that  the  depo- 
sition of  the  strata  must  have  been  completed,  before 
the  accumulation  of  those  alluvial  heaps  began  to 
take  place. 

With  respect  to  the  time  when  these  heaps  were 
accumulated,  there  is  no  internal  evidence  to  be  col- 
lected from  the  nature  of  the  heaps  themselves  :  but 
it  seems  reasonable  to  conclude  from  the  univer- 
sality of  their  existence,  that  the  operation  of  the 
cause  which  »ave  rise  to  them  was  itself  universal. 
It  seems  also  clear,  that,  as  these  appearances  occur 
so  constantly  nearest  the  surface  of  the  earth,  they 
must  be  owing  to  the  most  recent  of  all  those  revo- 
lutions  which  have  been  supposed  at  different  pe- 
riods to  have  happened  to  our  globe. 

These  characters  are  so  easily  referable  to  the 
operation  of  a  universal  deluge,  that  one  should 
think  its  existence  might  be  deduced  from  them 
alone  ;  independently  of  the  arguments  arising  from 
the  concurrent  testimony  of  all  ages  and  nations,  and 
a  well  grounded  assurance  of  the  truth  of  Scripture. 
Some  however  are  disposed  to  argue  that  they  are 
owing  to  the  gradual  operation  of  rivers  carrying 
down  with  them  the  detritus  of  the  land  over  which 
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they  have  flowed;  an  opinion  which  will  be  again 
referred  to,  and  against  the  probabiUty  of  which 
there  seem  to  be  the  strongest  arguments. 

It  has  been  already  said,  that,  after  having  pene- 
trated these  loose  heaps,  you  constantly  arrive  at  the 
solid  strata  placed  beneath.  These  are  remarkable 
for  the  general  parallelism  which  they  preserve  one 
with  another ;  though  their  direction  frequently  alters, 
and  varies  from  a  line  making  the  smallest  angle,  to 
a  line  making  nearly  a  right  angle,  with  the  horizon : 
and  it  commonly  happens  that  in  flat  districts  the 
strata  are  nearest  the  line  of  parallelism  with  the  ho- 
rizon ;  and  in  mountainous,  the  most  remote  from  it. 
Saussure  describes  some  of  the  central  strata  of  the. 
Alps  as  nearly  vertical. 

There  is  another  and  a  remarkable  observation 
respecting  the  various  position  of  the  strata,  as  connect- 
ed with  a  level  or  a  mountainous  country :  those  strata, 
which  in  the  level  tract  form  the  base  of  all  the  others, 
are  generally  found  to  constitute  the  highest  ridges 
of  the  mountainous  parts.  So  that  if  you  suppose 
the  uppermost  stratum  in  any  plain  to  be  limestone, 
the  next  slate,  8ic,  and  the  lowest  granite,  and 
were  to  travel  towards  the  summit  of  tlie  mountains 
rising  from  the  plain ;  you  would  And,  after  ascend- 
ing some  way,  that  the  limestone  failed,  and  the  slate 
appeared  at  the  surface ;  and  so  on,  till,  reaching  the, 
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summit,  that  stratum  would  be  seen  to  occupy  tlie 
highest  situation,  which  in  the  plain  was  lowest. 

And,  often,  if  preserving  the  same  line  of  direc- 
tion you  descended  on  the  other  side  of  the  range, 
the  same  appearances  would  occur  in  an  inverted  or- 
der ;  of  all  the  strata  those  nearest  the  centre  having 
the  highest  degree  of  inclination,  and  being  sometimes 
nearly  vertical. 

As  the  similarity  of  the  strata  is  preserved,  though 
their  direction  is  altered ;  and  as  there  is  often  the 
same  internal  evidence  from  their  structure  that  they 
must  have  been  once  horizontal,  it  appears  not  im- 
probable from  considering  their  relative  position  in 
these  instances,  that  at  some  period  a  power  acting 
from  beneath  has  elevated  the  lowest  stratum  ;  and 
by  so  doing  has  forced  it  through,  and  separated  the 
disunited  parts  of,  the  superincumbent  strata. 

]\Iany  of  those  who  argue  in  support  of  the  above 
opinion  suppose,  that  when  this  elevating  force  was 
applied  the  lowermost  stratum  was  fn  a  fluid  or  at 
least  a  soft  state,  from  the  application  of  subterra- 
neous heat. 

It  frequently  happens  that  in  penetrating  a  stratum 
in  a  direction  parallel  to  the  contiguous  strata,  the  mi- 
ner is  suddenly  interrupted  by  a  substance  totally 
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differing  from  that  in  which  he  was  just  before  work- 
ing :  this  interruption  rarely  lasts  long,  and  by  con- 
tinuing to  work  in  the  same  line  he  recovers  the  ori- 
ginal  stratum.  By  observation  it  has  been  found 
that  this  obstructing  substance  not  only  cuts  trans- 
versely the  stratum  in  which  it  may  happen  to  be 
first  noticed,  but  also  many  of  those  adjoining  on  ei- 
ther side  ;  generally  proceeding  in  an  oblique  direc- 
tion, and  being  of  inconsiderable  thickness  compared 
with  the  strata  which  it  intersects.  These  interrup- 
tions are  called  vei?7s,  or  cross  courses ;  and,  in  Corn- 
wall, lodes. 

These  veins  are  allowed  on  all  hands  to  be  of  sub- 
sequent formation  to  the  strata  which  they  traverse ; 
and  to  occupy  the  place  of  numerous  rents  and 
fissures,  which  are  supposed  to  have  been  caused 
either  simply  by  the  desiccation,  or  by  the  violent 
separation,  of  the  strata  :  but  it  is  a  subject  of  great 
dispute  in  what  manner  these  veins  were  formed; 
some  arguing  that  the  substances  of  which  they  are 
composed  were  introduced  gradually  from  above ; 
others,  that  they  were  introduced  violently  and  sud- 
denly from  beneatli. 

In  general  the  strata  are  of  very  little  value  to  the 
miner,  compared  with  the  veins  that  intersect  them  ; 
it  is  in  the  latter  that  are  contained  those  substances 
which  are  the  object  of  his  labour :  and  here  also  are 
vox.  I.  c 
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found  those  mineral  specimens  nhich  are  principally 
sought  for  on  account  of  the  beauty  of  their  appearance. 

But  sometimes,  after  having  penetrated  a  vein,  the 
miner  finds  himself  in  a  different  stratum  from  that 
which  he  has  just  left :  and  in  such  a  case  he  may 
commonly  regain  the  original  stratum,  by  boring 
through  one  or  more,  sometimes  of  the  inferior, 
sometimes  of  the  superior  contiguous  strata. 

Such  a  disposition  of  the  strata  is  called  by  vari- 
ous expressive  terms  ;  as  a  fault,  or  slip,  or  trouble : 
and,  in  like  manner,  the  strata  are  said  to  have  been 
heaved  or  shifted :  and  by  reasoning  on  the  circum- 
stances it  appears  probable,  that  in  the  formation  of 
the  cleft  now  filled  by  the  vein,  the  divided  portioa 
of  the  strata  on  one  side  or  other  has  been  elevated 
or  depressed. 

For  the  sake  of  illustrating  this  appearance,  let  any 
one  suppose  a  long  range  of  perfectly  uniform  buildings, 
consisting  of  three  separate  stories,  each  twelve  feet 
high :  then,  if  you  suppose  that  one  half  of  the  range 
should  by  any  chance  sink  twelve  feet,  it  is  clear  that 
the  middle  story  of  this  would  be  exactly  on  a  level 
with  the  lowermost  story  of  the  other  half:  and  sup- 
posing the  several  stories  to  represent  strata,  it  is 
clear  that  if  you  were  mining  in  the  middle  stratum 
of  that  half  which  had  sunk,  and  attempted  to  pene- 
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trate  beyond  the  point  of  subsidence,  you  would  ad- 
vance into  the  lowermost  stratum  of  the  half  which 
had  not  sunk,  and  would  recover  the  middle  stratum 
by  quarrying  upwards  :  or,  if  you  were  mining  in  the 
middle  stratum  of  the  half  that  had  not  subsided, 
you  would  penetrate  into  the  upper  stratum  of  the 
half  that  had  subsided,  and  consequently  would  regain 
the  middle  stratum  by  quarrying  downwards. 

In  some  instances  it  appears  that  the  superior 
strata  have  been  separated  by  the  elevation  of  the 
inferior,  and  that  the  divided  parts  have  been  re- 
moved to  a  great  distance  from  each  other;  or  else 
the  portions  which  originally  filled  the  interval  have 
been  broken  up,  and  subsequendy  carried  away. 
And  this  may  explain  the  reason  why,  while  in  some 
parts  of  Derbyshire  they  find  coal  very  near  the  sur- 
face, in  others  they  cannot  expect  ever  to  find  it ;  at 
least  at  any  of  the  depths  to  which  their  mines  have 
yet  been  carried  :  namely  on  the  supposition  that  in 
these  parts  the  coal  strata  have  been  either  removed, 
or  disjoined  by  a  long  interval. 

The  several  phenomena  which  I  have  been  at- 
tempting to  describe  occur  so  frequently,  and  are  so 
much  connected  with  the  operations  of  mining,  as  to 
render  the  knowledge  of  them  important  in  a  practi- 
cal point  of  view.  They  are  at  the  same  time  so 
striking  in  themselves,  that  even  the  most  simple  and 
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uninformed  minds  are  naturally  led  to  the  considera- 
tion of  their  cause.  It  is  not  wonderful  therefore 
that  men  of  cultivated  genius  have  attempted  to  ex- 
plain what  all  are  so  forcibly  led  to  contemplate  :  and 
hence  those  numerous  Theories  of  the  earth,  or  sys- 
tems of  Geology,  which  have  been  published  within 
the  last  two  centuries.  And  it  is  still  less  wonderful, 
considering  that  the  fabrication  of  a  world  cannot 
be  expected  to  come  within  the  scope  of  human  con- 
ception even,  that  these  systems  should  be  inconsist- 
ent, not  only  with  each  other,  but  in  themselves.  On 
this  account  it  would  scarcely  be  necessary  to  dwell 
longer  upon  them  :  but  as  the  subject  of  geology  was 
originally  discussed  in  consequence  of  its  connexion 
with  particular  passages  of  the  Bible ;  and  as  argu- 
ments have  sometimes  been  drawn  from  it,  the  tenden- 
cy of  which  was  to  invalidate  the  authority  of  Scrip- 
ture, it  will  not  perhaps  be  useless  to  give  a  short  out- 
line of  some  of  these  theories.  For,  from  the  contra- 
dictory opinions  contained  in  them  we  may  be  taught, 
with  how  much  caution  we  ought  to  speculate  on  a 
subject  in  which  there  seems  to  be  so  little  reason  for 
the  expectation,  not  only  of  proof,  but  even  of  pro- 
bable conjecture:  and  may  derive  this  satisfaction, 
that  though  we  on.nnot  always  reconcile  particular  ap- 
pearances to  the  literal  interpretation  of  Scripture, 
Me  need  not  fear  any  representations  that  may  be 
made  from  such  grounds  against  its  authenticity. 
Nor  need  our  inability  to  reconcile  those  appearances 
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at  all  weaken  our  belief  in  Scripture  :  for  happily  its 
credibility  rests  on  higher  grounds  than  our  explana- 
tion of  natural  phenomena;  and  therefore  it  is  as  con- 
sonant with  philosophy  as  religion  to  suppose  that  the 
task  is  beyond  rather  than  contrary  to  reason. 

One  of  the  earliest  systematic  theories  of  the 
earth  was  the  work  of  Burnet,  who  was  master  of  the 
Charter  House.  He  published  it  about  the  year 
1680.  It  was  his  object  to  reconcile  philosophy  with 
religion :  wherefore  having  first  shewn  from  an  ex- 
amination of  the  progress  of  the  arts  that  the  human 
race  has  not  existed  longer  than  is  stated  in  the 
Scriptures,  he  proceeds  lo  the  history  of  creation  : 
and  supposes  that  chaos  being  a  fluid  mass,  the  earth 
which  as  it  were  rose  out  of  it,  must  have  been  uni- 
formly smooth  and  without  any  of  its  present  in- 
equalities. The  antediluvian  world  then,  according  to 
this  idea,  was  without  hill  or  valley ;  presenting  an 
uninterruptedly  even  and  spherical  surface,  which  he 
compares  to  the  outer  covering  of  an  egg,  and  calls 
the  crust  or  shell  of  the  earth.  Within  this  shell  he 
supposes  a  vast  central  abyss  of  water  was  contained; 
and  this  he  makes  the  means  by  which  the  deluge  was 
produced ;  in  order  to  elucidate  the  expression  made 
use  of  in  Scripture,  that,  at  the  deluge,  the  fountains  of 
the  great  deep  w  ere  broken  up  :  for,  he  says,  the  sun's 
heat  penetrating  the  crust  or  shell  of  the  earth,  gra- 
dually acted  on  the  water  contained  within  it ;  w  hich 
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bein^  thus  expanded,  or  converted  into  vapour,  broke 
through  the  crust  by  which  it  had  hitherto  been  con- 
fined ;  and  rushing  out  with  great  violence  formed 
our  present  oceans.    In  the  mean  time  the  broken 
shell,  falling  in  different  parts  into  the  abyss  below, 
produced  all  that  confusion  of  hill  and  vale,  of  rock 
and  mountain,   and  the  cavities  contained  within 
these,  that  is  now  every  where  apparent  on  the 
carth^s  surface.    Descartes  entertained  the  same  idea 
with  respect  to  the  original  form  and  subsequent 
rupture  of  this  crust  of  the  globe  :  and  the  idea  may 
be  traced  to  a  much  earlier  date  than  the  age  of  these 
writers.    As  this  system  is  in  a  great  measure  the 
production  of  fancy,  it  is  not  necessary  to  make  any 
observations  on  the  probability  of  its  truth  :  but,  as  I 
believe  there  is  no  reason  for  concluding  from  any 
part  of  the  Bible  that  the  antediluvian  world  was 
without  mountains,  it  may  be  worth  while  to  observe 
in  this  instance  how  difficult  it  is,  even  with  the  best 
intentions,  to  avoid  running  into  an  absurdity;  when 
we  attempt  to  explain  the  hidden  nature  of  those 
operations  which  the  Creator  has  thought  fit  to  reveal 
in  part  only  to  our  understandings.    For  let  us  con- 
sider but  one  obvious  use  of  those  ranges  of  moun- 
tains which  are  extended  in  every  direction  over  the 
globe ;  and  we  shall  see  that  without  the  aid  of  these 
its  whole  surface  must  soon  become  a  barren  desert : 
since  all  the  rivers  of  the  w  orld  are  ultimately  derived 
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from  the  rain  that  has  been  precipitated  from  the 
clouds  against  their  summits. 

Burnet,  in  order  to  obviate  this  difficulty,  accounts 
for  the  existence  of  rivers  in  the  antedikivian  earth  by 
a  condensation  of  aqueous  vapour  towards  the  polar 
regions;  and  supposes  that  the  water  resulting  from 
this  condensation  produced  rivers,  which  flowing  from 
hence  towards  the  equator  grew  gradually  nar- 
rower; and  were  divided  into  more  branches  as  they 
proceeded  further  from  their  source  :  but  he  ought  to 
have  added  the  reason  why  this  condensation  only 
took  place  at  the  polar  regions;  why  not  in  the  tro- 
pical regions  then,  as  it  does  now  ?  -  The  possibility 
indeed  of  any  order  of  things,  where  a  creative 
power  is  concerned,  is  not  to  be  disputed  :  but,  to  al- 
low this  possibility,  and  to  attempt  to  explain  the 
manner  in  which  its  effect  is  to  be  produced,  are 
very  different  questions. 

The  theory  of  Whiston,  who  was  mathematical 
professor  in  the  university  of  Cambridge  at  the  be- 
ginning of  the  last  century,  corresponds  very  much 
with  that  of  Burnet:  but  he  ventures  in  particular 
points  to  alter  the  literal  interpretation  of  the  Bible  ; 
asserting  that  the  Scripture  every  where  accom- 
modates itself  to  the  vulgar  apprehensions  of  men 
with  respect  to  such  parts  of  natural  philosophy  as 
they  were  incapable  of  comprehending:  and  that 
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therefore  it  is  lawful  to  forsake  the  plain  and  obvious 
sense  of  any  passage,  where  the  nature  of  the  thing 
itself,  parallel  places,  or  evident  reason,  afford  a- 
solid  and  sufficient  ground  for  so  doing.  And  such 
a  licence  indeed  the  most  scrupulous  have  been  ready 
to  afford,  when  reason  required  and  doctrinal  points 
have  not  been  affected  by  it. 

Dr.  Woodward,  who  was  professor  of  physic  in 
Gresham  college,  wrote  a  treatise  on  the  theory  of 
the  earth  about  the  same  time  with  Whiston :  he 
agrees  with  Burnet  in  supposing  that  there  is  an 
abyss  of  water  on  which  the  crust  of  the  earth  rests  ; 
but  he  differs  from  him  as  to  the  equality  of  surface 
of  the  antediluvian  earth  ;  drawing  his  authority  for 
so  doing,  from  an  examination  of  those  animal  re- 
mains which  are  so  constantly  met  with  on  and  near 
the  earth's  surface ;  of  w  hich  he  ^ays  some  are  the 
exuvite  of  river  shells  :  and  arguing  that  if  there  were 
rivers  in  the  antediluvian  w  orld,  there  must  have  been 
mountains  also. 

de  Buffon's  theory  of  the  earth,  which  is  per- 
haps more  generally  known  than  the  foregoing,  affords 
a  striking  instance  of  those  extravagances  which  even 
men  of  the  greatest  observation  in  the  works  of  nature 
are  liable  to  fall  into  :  but  I  mean  not  to  speak  dis- 
respectfully of  his  genius  when  I  observe,  that  although 
in  the  construction  of  his  theory  he  appears  to  have 
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followed  no  other  guide,  except  his  own  imagination ; 
yet  in  almost  the  only  instance  where  his  ideas  are 
divested  of  their  usual  extravagance,  he  confirms  by 
his  observations  the  authority  of  the  Bible.  For  after 
having  given  it  as  his  opinion  that,  at  a  period  as  far 
back  as  75,000  years,  a  portion  of  the  sun  was  vio- 
lently detached  by  the  shock  of  a  comet,  and  car- 
ried to  a  great  distance;  he  goes  on  to  suppose  that 
this,  being  in  a  red-hot  and  liquid  state,  separated  into 
numerous  portions  which  formed  the  several  planets : 
and  that  these  immediately  began  to  revolve  round 
their  own  axes,  and  round  the  sun,  in  the  same  man- 
ner as  they  do  now.  The  earth,  one  of  these  newly 
created  planets,  very  gradually  cooled;  so  that,  at 
the  end  of  25,000  years,  the  condensation  of  water 
began  to  take  place  ;  but  was  not  completed  till  the 
end  of  35,000.  At  this  time  the  whole  earth  was 
covered  with  sea  ;  and  shell  fish  were  produced  ;  and 
the  various  strata  of  the  earth  formed  in  the  bosom 
of  the  waters.  At  the  end  of  50,000  years,  the  waters 
besan  to  retire  :  the  currents  of  the  sea  fashioned  out 
vallies  :  and  subterraneous  fires  beQ;an  to  ravaije  the 
earth  by  their  explosions.  After  this  he  supposes 
that  elephants  and  the  larger  animals  were  pro- 
duced in  those  parts  of  the  earth  that  were  suifi- 
ciently  cooled,  namely  near  the  poles ;  and  these 
gradually  advanced  towards  the  equator  as  the  poles 
became  colder  and  colder.  At  last  man  was  pro- 
•duced ;  at  a  period  of  time,  as  may  be  deduced 
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from  his  calculations,  distant  not  much  more  than 
6000  years  from  tlie  present ;  which  nearly  agrees 
with  the  calculations  drawn  from  the  Mosaical  ac- 
count. With  respect  to  the  production  of  animals  he 
conceives,  that  there  is  a  vast  quantity  of  organic 
living  atoms  (molecules  organiques  vivantes)  con- 
stantly floating  about :  that  these  are  capable  of  pro- 
ducing new  species  of  animals  where  none  already 
exist;  and  serve  to  perpetuate  the  species  of  those 
that  do  already  exist. 

Mr.  Kirwan  supposes  that  to  a  certain  depth  the 
globe  was  originally  liquid ;  and  there  are  many  pro- 
bable arguments  in  favour  of  this  opinion :   one  of 
which  is  stated  by  Mr.  Whitehurst  in  his  Mineralo- 
gical  History  of  Derbyshire  in  the  following  manner : 
that,  as  all  fluid  bodies  while  at  rest  assume  a  spheri- 
cal form,  and  if  set  in  motion  revolve  round  their 
axis,  and  become  oblately  spherical  or  spheroid  ;  it 
appears  that  the  earth,  this  being  its  form,  must  have 
once  been  liquid  ;  and  in  motion  at  the  same  time. 
Mr.  Kirwan  also  supposes  that  "  the  eight  generic 
"  earths,  all  the  metallic  substances,  the  whole  tribe 
"  of  simple  saline  and  of  inflammable  bodies,  were 
held  in  solution  by  the  aqueous  menstruum  which 
was  the  cause  of  the  liquidity  of  the  globe  :  and 
that  this  aqueous  menstruum  was  of  a  more  coni- 
plex  nature  than  any  that  has  since  existed ;  and 
*'  consequently  endued  with  properties  very  different 


INTRODUCTION. 


xix 


•*  from  any  with  which  we  have  been  since  acqiiaint- 
ed       It  is  curious  to  compare  this  hypothesis  with 
an  observation  which  Mr.  Kirwan  makes  in  the 
course  of  the  very  same  work;  where  he  calls  the 
supposition  "  absurd  and  gratuitous,  which  attri- 
*'  butes  the  ancient  solution  of  stones,  of  the  sili- 
"  ceous  genus  only,  to  some  imaginary  menstruum  ; 
"  which  those  who  entertain  the  supposition  say 
*'  has  long  since  been  destroyed  or  saturated 
This  chaotic  fluid  gradually  evaporating,  its  solid 
contents  were  precipitated  from  their  state  of  solu- 
tion ;   various  combinations  of  the  dissolved  sub- 
stances taking  place,  so  as  to  form  that  variety  of 
appearance  Sec.  which  we  observe  in  the  different 
strata  and  rocks  and  mountains  of  our  earth ;  till  at 
length  the  higher  regions  being  brought  to  view,  by 
meaiis  of  the  total  evaporation  of  the  water  which  co- 
vered them,  a  distinction  of  land  and  sea  was  made. 
As  in  Mr.  Kirvvan's  theory  the  operation  of  water 
alone  is  acknowledged  in  the  consolidation  of  the 
strata,  the  system  is  often  called  Neptunian. 

Dr.  Hutton,  in  his  theory  of  the  earth,  supposes 
that  rivers  are  constantly  washing  away  the  soil 
through  which  they  run  ;  which  is  thence  carried  on, 
and  deposited  by  them  in  the  bosom  of  the  ocean  ; 
that  in  this  manner  vallies  are  formed  by  the  washing 


*  Kirw.  Geol.  Essays,  p.  1 1. 
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away  of  the  soil,  which  originally  was  level  with  the 
existing  hills  and  mountains  :  that  all  this  soil,  gra- 
dually deposited  in  the  ocean,  is  there  accumulated 
until  by  the  force  of  subterraneous  fire  the  deposited 
or  stratified  mass  is  melted,  or  at  least  consolidated  ; 
and  then  elevated  through  the  waters  :  and  thus  ne\r 
continents  are  formed.  In  this  way,  he  asserts,  our 
present  continents  originated  from  the  detritus  of 
former  continents  ;  and  in  the  same  manner,  he  says, 
the  detritus  of  our  continents  will  ultimately  produce 
others.  This  system  is  sometimes  called  Plutonian, 
from  the  introduction  of  the  agency  of  heat. 

It  must  be  allowed  that  in  the  foregoing  theory 
there  is  great  ingenuity,  and  a  simplicity  analogous  to 
that  which  is  observed  in  the  operations  in  general  of 
nature,  in  the  idea  of  providing  for  the  production  of 
another  earth  by  the  very  wasting  and  decay  of  this : 
and  there  is  no  doubt  that  with  respect  to  internal  con- 
sistency, Dr.  Hutton's  theory  of  the  earth  is  much 
more  philosophical  than  any  other. 

Strong  objections  however  have  been  made  on  ac- 
count of  the  length  of  time  necessary  to  complete  the 
operations  involved  in  this  hypothesis :  much  stronger 
I  think  may  be  made  on  account  of  the  improbability 
that  such  a  complete  detritus  of  the  land  could  be  ef- 
fected by  the  operations  to  which  it  is  attributed  :  but 


INTRODUCTION. 


xxi 


the  strongest  of  all  is  that  the  theory  excludes  the  sup- 
position of  a  general  deluge. 

In  saying  this  I  ain  far  from  meaning  to  insinuate 
that  Dr.  Hutton  disregarded  the  auliiority  of  the 
Bible ;  and  if  in  any  instance  he  has  advanced  an 
opinion  which  is  seriously  at  variance  with  the  Scrip- 
ture account,  I  should  rather  attribute  this  to  a  too 
great  partiality  to  his  own  system  than  to  any  other 
motive.  But  as  the  theory  itself  certainly  does  not 
admit  the  supposition  of  a  general  deluge,  it  will  not 
I  trust  be  superfluous  to  point  out  the  sources  from 
w  hence  proofs  of  such  a  catastrophe  may  be  deduced 
as  well  from  natural  phenomena,  as  from  the  higher 
authority  of  universal  tradition  and  the  Bible. 

With  respect  to  the  length  of  time  involved  in  the 
hypothesis,  it  has  been  answered,  that  the  Mosaic  ac- 
count has  chiefly  a  reference  to  man  ;  and  that  though 
he  may  not  have  been  created  above  6000  years,  yet 
these  operations  may  have  been  going  on  for  any  de- 
finite length  of  time  previous  to  his  creation.  But  is 
it  consistent  with  reason  to  suppose  that  the  ordinary 
processes  of  nature  should  have  been  going  on  for- 
thousands,  according  to  such  a  calculation  one  might 
say  millions  of  years,  while  man,  for  whose  support 
all  these  processes  were  instituted,  himself  did  not  ex- 
ist? Cicero  at  least  thought  otherwise,  w  hen  he  says, 
"  Sin  quasrat  quispiam  cujusnam  causa  tantarum  re- 


xxii 


INTRODUCTION. 


rum  molitio  facta  sit:  arborunuie  et  herbarum  r 
qu£e  quanquain  sine  sensu  sunt,  tanien  a  natiira 
sustinentur  :  at  id  quidem  absurdum  est.    An  be- 
"  stiarum  ?  nihilo  probabilius,  Deos  mutarum  et  nihil 
intelligentiun}  causa  tantum  laborasse.  Quorum 
"  igitur  causa  quis  dixerit  eflTectum  esse  mundum? 
"  eorum  scilicet  animantium  qu£E  ratione  utuntur*." 
And  it  cannot  here  be  urged  that  Dr.  Hutton  excluded 
the  idea  of  that  final  cause  on  which  this  argument 
rests ;  for  he  himself  says,  "  This  globe  of  the  earth 
"  is  a  habitable  world;  and  on  its  fitness  for  this  pur- 
"  pose  our  sense  of  wisdom  in  its  formation  must  de- 
"  pend  f And,  lest  there  should  be  any  ambiguity 
as  to  the  nature  of  those  beings  for  whom  it  was 
framed,  he  afterwards  adds,  "  The  globe  of  this  earth 
"  is  evidently  made  for  man.    He  alone,  of  all  the 
"  beings  ^hich  have  life  upon  this  body,  enjoys  the 
*'  whole  and  every  part:j:."    But  I  am  ready  to  con- 
fess that  judging  from  appearances  alone,  there  are 
traces  of  many  successive  revolutions  in  our  earth,  of 
which  no  notice  is  taken  in  Scripture  :  and  perhaps, 
as  I  think  Mr.  Kirwan  has  suggested,  these  appear- 
ances may  be  reconciled,  by  supposing  that  the  Mo- 
saic chaos  was  the  ruin  of  a  former  world :  an  idea 
which  is  I  trust  not  at  all  incompatible  with  our  belief 
in  Scripture,  and  which  in  itselfseems  highly  reasonable. 


♦  Cic.  de  Nat.  Deor.  lib-  ii.  cap.  54. 

•f  Dr.  Hutton's  Theory  of  the  Earth,  vol.  i.  p.  4. 

t  Ibid.  vol.  i.  p.  18, 


INTRODUCTION. 


xxiii 


With  respect  to  the  wearing  away  of  the  land,  and 
its  deposition  in  the  sea,  which  Dr.  Hutton  supposes  ; 
it  ma}'  be  asked,  why  has  not  the  sea,  in  proportion  as 
it  has  been  filled  up,  overflowed  its  borders  and  ad- 
vanced on  every  side  upon  the  land?  As  for  partial 
encroachments  they  are  not  worth  mentioning  :  for  if 
the  sea  has  encroached  on  the  land  in  some  instances, 
the  land  has  equally  encroached  on  the  sea  in  others. 

Dr.  Hutton  indeed  allows  that  the  geographical 
outline  of  the  globe  is  the  same  now  that  it  was  two 
thousand  years  ago,  or  more.;  and  argues  that  the 
detritus  cannot  therefore  be  measured  by  observation 
or  history  :  but  if  this  be  admitted  as  an  answer,  and 
if  it  be  granted,  as  Anaxagoras  supposed,  on  roc  Iv 
A.oc^t\jukoc  o^yj  BuKocTTOc  ss'cti^  ixv  ys  o  %^ovog  ^j:yi  Itti- 
KiTryj  * ;  yet  this  only  removes  one  objection  to 
tnake  way  for  a  stronger :  for  if  mountains  arc  in 
time  to  be  levelled,  from  whence  are  to  be  derived 
those  constant  sources  of  water  so  necessary  to  life 
and  vegetation  :  the  existence  of  the  one  bavins  al- 
ready  been  shewn  to  have  a  necessary  connexion  with 
the  existence  of  the  other  f:  unless  we  shall  say  that 
there  is  a  natural  sympathy  between  the  cessation  of 
this  detritus,  and  the  renewal  of  those  subterraneous 
convulsions  which  are  to  elevate  the  strata  that  then 
cease  to  be  deposited. 


*  Diog.  Laert.  in  tU.  Anaxag. 
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But  the  fact  is,  that  though  undoubtedly  every  river 
is  constantly  wearing  away  particles  of  the  soil  through 
which  it  runs ;  yet  it  either  deposits  these  during  its 
course  and  thereby  raises  the  level  of  its  own  bed ; 
or,  what  rivers  do  not  deposit  in  their  course  they 
deposit  at  their  mouth.  This  has  happened  to  a 
very  remarkable  extent  in  the  lower  part  of  the 
Delta  of  the  Nile ;  and  at  the  mouths  of  tlie  Ganges  ; 
and  of  the  great  American  rivers  :  and  not  only  in 
these  but  in  the  instances  of  many  smaller  rivers  :  and 
Major  Rennel  shews  very  satisfactorily,  in  his  geogra- 
phy of  Herodotus,  how  this  necessarily  happens  in  the 
case  of  the  Nile ;  and  that  what  is  said  of  tlie  Nile 
is  more  or  less  applicable  to  every  river. 

An  illustration  of  this  fact  is  often  presented  to  our 
eye :  and  every  one  must  have  had  an  opportunity 
of  observing  by  the  common  road  side,  how  during  a 
storm  of  rain,  the  sand  and  small  pebbles  which  are 
brought  down  by  the  rain  torrents,  soon  accumulate 
and  form  a  barrier  against  the  descending  current .: 
and  how,  when  the  accumulated  water  has  overtopped 
this  barrier,  it  cuts  out  a  fresh  channel  on  the  bed 
which  itself  has  raised  :  and  in  the  same  manner  as  it 
raised  this  bed,  it  would  by  a  repetition  of  the  same 
cause  raise  another  and  another. 

It  may  be  said  indeed  that  in  some  instances  the 
sea  is  discoloured  for  wany  miles  by  the -earthy  par- 
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tides  poured  into  it  from  the  mouths  of  large  rivers : 
but  no  one  supposes  that  with  those  earthy  [)articles 
are  also  conveyed  larae  fraiiments  of  stone,  or  even 
common  pebbles  :  and  without  such  a  provision  it. 
does  not  seem  clear,  accordincj  to  this  theory,  how  the 
formation  of  brecciated  strata  is  to  be  explained. 

Another  argument  against  this  part  of  the  theory 
may  be  collected  y.pparently  from  the  different  direc- 
tion of  the  course  of  rivers  :  for  if  allrivers  excavate 
their  own  bed,  why  is  not  the  direction  of  their  course 
the  same  in  all  instances  ;  and,  as  a  serpentine  course 
is  the  result  of  the  natural  action  of  water,  why  is  it 
not  observable  as  well  in  a  rocky  as  in  an  alluvial  dis- 
trict ?  or,  again,  since  in  a  flat  tract,  the  materials  of 
which  easily  yield  to  the  force  of  the  current,  the  level 
of  tlie  river  is  generally  but  little  below  its  banks,  how 
does  it  happen  that  in  rocky  districts  the  river  should 
often  run  greatly  below  the  level  of  abrupt  and 
hi<ih  clifts,  formed  of  the  hardest  stone  r  The 
serpentine  appearance  of  the  Forth  while  it  winds 
throuiih  the  alluvial  tract  between  Stirlinn;  and  the 
Domyatt  hill,  contrasted  with  the  irregular  course 
of  the  Esk  among  the  romantic  rocks  of  Roslin, 
M  ill,  to  those  ^\ilo  have  seen  tlie  scenery  alluded  to^ 
fully  illustrate  the  reasoning  here  made  use  of. 


With  respect  to  the  opinion  that  strong  proofs  of 
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a  general  deluge  may  be  deduced  from  existing  ap- 
pearances, 1  shall  beg  leave  to  refer  the  reader  to 
Avhat  has  been  said  in  the  six  first  pages  of  this  Intro- 
duction :  and,  as  the  formation  of  the  pebbles  and  al- 
luvial heaps,  there  mentioned,  is  attributed  by  all  to 
the  operation  of  water,  and  the  only  point  in  dispute 
is,  whether  the  effect  has  been  produced  by  the  con- 
stant action  of  rivers,  or  the  violent  operation  of  a 
deluge  ;  if  the  first  of  these  suppositions  is  inadmis- 
sible, this  will  be  sufficient,  in  the  present  state  of  the 
question,  to  establish  the  truth  of  the  last. 

Since  then  among  the  imperfectly  rounded  frag- 
ments of  stone,  contained  in  the  alluvion  described  in 
the  fifth  page,  some  have  evidently  been  brought  from 
a  point  nearer  the  source,  others  from  a  point  nearer 
the  mouth  of  the  river  that  runs  near  it,  it  is  clear 
that  the  deposition  has  not  in  this  instance  been  the 
effect  of  the  river  itself :  and,  as  similar  appearances 
occur  in  very  difi'erent  parts  of  the  world,  the  argu- 
ment equally  holds  in  those  instances  :  but  if  these 
appearances  cannot  be  referred  to  the  action  of  rivers, 
they  must  be  referred  to  the  operation  of  a  deluge  ; 
and  it  follows  from  the  universality  of  the  appearance 
that  that  deluge  must  have  been  itself  universal. 

I  shall  beg  leave  also  to  refer  the  reader  to  the  de- 
scription of  an  appearance  mentioned  under  the  head  ; 
of  hiliceous  pebbles,  in  the  appendix  at  the  end  of 
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the  second  yoliiine.  It  is  there  stated  that  the  gravel 
loiiiid  about  Windsor,  though  it  consists  in  a  great 
measure  of  the  flint  of  the  neighbouring  chalk 
hills,  contains  several  pebbles  of  a  different  size 
and  character :  and  that  these  are  found  nearest  the 
surface  :  and  that  they  are  more  completely  rounded 
than  the  flint,  and  have  therefore  been  probably  trans- 
ported from  a  greater  distance:  and  lastly  that  simi- 
lar pebbles  occur  in  every  part  of  England. 

If  then  this  gravel  ha*  been  deposited  in  conse- 
quence of  the  detritus  occasioned  by  the  gradual  action 
of  rivers,  those  pebbles  which  are  nearest  the  surface 
must  necessarily  have  been  last  deposited  ;  and  the 
strata  from  whence  they  have  originated  must  be 
presumed  to  have  been  situated  beneath  the  strata 
from  whence  the  inferior  parts  of  the  bed  of  gravel 
originated  ;  for  it  is  evident  tiiat  rivers  must  first  act 
upon  the  highest  strata,  and  that  Uie  detritus  of  these 
being  the  first  deposited  must  occupy  the  lowest  si- 
tuation.   How  then  has  it  happened,  that  no  trace 
remains,  at  least  within  ninety  miles,  of  the  stratum 
from  whence  those  superficially  seated  pebbles  could 
have  originated  ;  whereas  the  whole  country  abounds 
Avith  those  strata  of  chalk,  from  whence  the  flini  or 
most  deeply  situated  part  of  the  gravel  has  evidently 
originated  ? 

Another  argument  in  favour  of  a  general  deluge 
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may  be  deduced  from  an  apj)earance,  which,  if  not 
as  general  as  the  preceding,  leads  to  a  conclusion 
full  as  convincing. 

In  several  instances  I  have  observed,  that  where  a 
hill,  or  range  of  hills,  rises  soniewiiat  suddenly  from 
the  surrounding  tract  of  country ;  the  tiat  tract  is  co- 
vered with  pebbles  of  all  kinds  :  but  soon  after  the  as- 
cent of  the  hill  has  begun,  the  appearance  of  these 
pebbles  ceases  ;  and  the  loose  stones  which  occur  are 
of  the  same  nature  with  the  stratum  of  the  hill  itself. 
But,  if  Dr.  Hutton's  theory  be  true,  surely  the  pebbles 
at  the  bottom  of  the  hill  ou^ht  to  be  of  the  same  na- 
ture  as  those  on  the  sides ;  for  it  would  be  absurd  to 
say  tliat  at  some  former  period  rivers,  which  have  run 
over  the  country  situated  round  about  the  foot  of  the 
rising  ground,  have  deposited  these  pebbles ;  since, 
from  the  natural  slope  of  the  ground  in  all  these  situa- 
tions, those  rivers  must  either  have  run  up  an  inclined 
plane  ;  or,  if  they  have  been  formed  by  torrents  de- 
scending from  the  adjoining  high  ground,  it  may  be 
asked,  why  the  pebbles  brought  down  by  them  are  not 
of  the  same  nature  with  the  rock,  from  which  tliey 
must  in  that  case  have  been  derived  ? 

Unless  I  have  been  very  much  deceived  in  the 
course  of  those  observations  which  1  have  had  an  op- 
portunity of  making,  the  appearance  which  has  just 
beoii  described  is  very  common,  at  least  in  this 
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island  :  I  observed  it  iriore  particularly  in  the  country 
round  Broadway  hill,  which  separates  Oxfordshire 
from  Worcestershire  :  and  in  the  country  round  that 
range  of  hills  from  which  you  descend  into  the  vale 
of  York  in  travelling  northwards  from  Ferry  bridge. 
I  have  mentioned  this  observation  partly  with  the 
hope  that  others,  whose  travels  are  likely  to  be  more 
extensive,  and  whose  eye  is  more  experienced,  may 
have  an  opportunity  of  ascertaining  whether  or  not  it 
is  correct.  As  far  as  my  knowledge  extends,  the  ob- 
servation, or  at  least  the  present  application  of  it,  is 
new  ;  and  if  it  is  correct  it  seems  to  be  of  importance. 

There  are  many  phenomena  connected  with  this 
part  of  the  subject  which  would  lead  to  discussions  too 
minute  for  the  confined  nature  of  the  present  publi- 
cation. 
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Having  attempted,  in  the  foregoing  part  of  this  in- 
troduction, to  explain  certain  general  phenomena  con- 
nected with  the  history  of  mineralogy  ;  it  remains  to 
speak  of  the  characters  by  which  mineral  substances 
may  be  individually  distinguished. 

In  looking  at  even  a  small  collection  of  minerals, 
■with  a  view  to  the  description  of  them,  it  is  obvious 
tliat  the  varieties  in  any  one  of  their  external  charac- 
ters are  very  numerous  :  various  shades  of  colour  for 
instance,  and  various  modifications  of  form,  are  con- 
tinually presenting  themselves  ;  and  consequently  the 
variety  in  the  descriptive  language,  where  accuracy  is 
aimed  at,  must  be  proportionally  great :  and  it  is  on 
this  account  that,  in  rnineralogical  treatises,  we  meet 
with  those  numerous  combinations  of  descriptive  epi- 
thets which  are  suggested  by  the  endless  variety  of  co- 
lour, texture,  consistence,  and  in  short  of  every  sepa-  ' 
rate  character  of  a  mineral.  On  many  occasions  these 
discriminations  have  been  carried  to  a  tedious  and 
nearly  useless  length;  and  principally  in  the  descrip- 
tion of  colour,  which,  of  all  the  characters  of  a  mineral, 
is  perhaps  the  least  important ;  a  difference  in  this 
respect  often  depending  on  causes  too  trilling  to  inter- 
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fere  with  the  real  nature  of  the  substances  in  which  it 
occurs.  Thus  in  the  sapphire  and  the  ruby  the  colour 
is  widely  different  though  the  chemieai  analysis  is 
nearly  the  same. 

The  characters  which  have  been  principally  attend- 
ed to  in  the  following  description  of  minerals  are, 
their  degree  of  fusibility,  their  hardness,  phosphores- 
cence, electricity,  their  refractive  power  with  respect 
to  the  rays  of  light,  their  specific  gravity,  end  their 
crystalline  form  :  to  which  have  been  added,  as  often 
as  it  was  possible,  the  results  of  their  chemical  ana- 
lysis. 

The  most  ready  way  of  ascertaining  the  fusibility  of 
a  mineral  substance  is,  by  exposing  a  small  particle 
of  it  to  the  flame  of  a  candle  or  lamp  concentrated  by 
the  instrument  called  a  blowpipe  :  and  if  the  heat  thus 
excited  is  sufficient  to  liquefy  the  mineral,  it  is  said  to 
be  fused.  It  must  be  observed  however  that  the  ef- 
fect of  fusion  does  not  entirely  depend,  in  all  instances, 
on  simple  heat:  for  many  earthy  substances  resist  a 
very  considerable  degree  of  heat  if  placed  in  contact 
with  charcoal,  or  a  metallic  substance  ;  which,  if  ex- 
posed to  the  same  heat  in  contact  with  other  earthy 
substances,  would  be  melted  ;  the  earths  being  dis- 
posed to  vitrify  when  in  contact  with  each  other,  at  a 
much  lower  degree  of  heat  than  is  requisite  to  fuse 
them  separately.    If  a  mineral  is  capable  of  resisting 
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a  crreal  decree  of  heat  without  fusion,  it  is  said  to  be 
*'  refractory," 


The  liardncss  of  minerals  has  been  expressed  cither 
by  a  comparison  with  each  other,  or  their  power  of 
scratching  glass  ;  or  hv  tlie  effect  of  tlie  file  upon 
them  :  those  which  resist  the  tiie  being  the  hardest. 


By  the  phosphorescence  of  minerals  is  implied  that 
faint  light  which  they  emit  eitiier  by  exposure  to  simple 
lieat,  or  In  consequence  of  friction. 

The  electricity  of  a  mineral  is  that  property  ^\•hich 
being  excited,  either  by  simple  heat  or  by  friction, 
shews  itself  in  the  attraction  or  repulsion  of  other  sub- 
stances, with  w  hich  the  mineral  is  brought  nearly  into, 
contact. 


It  has  been  observed  that  some  minerals  acquire 
that  kind  of  electricity  whicii  is  called  Titreous,  as 
being  peculiar  to  glass  and  other  polislied  earthy 
substances  :  this  is  also  called  their  positive  elec- 
tricity. Others  acquire  that  kind  which  is  called 
resinous,  as  being  peculiar  to  resin  and  other  in- 
flammable substances  :  this  is  also  called  their 
negative  electricity.  Those  which  are  in  a  metallic 
or  nearly  a  metallic  state  acquire  neither  the  vi-r 
treous,  nor  the  resinous  electricity;  but  altogether 
transmit  the  electric  fluid.    Some  minerals  are  capa- 
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ble  of  acquiring  both  kinds  of  electricity  :  these  arc 
generally  crystalhzed  :  and  it  is  observed  of  thcni, 
that  the  parts  which  exhibit  the  different  states  of 
electricity  difter  from  each  other  with  respect  to  their 
form,  although  they  are  similarly  situated;  while  in 
those  crystals  that  are  not  electric  the  similarly  si- 
tuated parts  correspond  also  in  form.  If  a  crystal 
for  instance  consist  of  a  prism  terminated  at  each  ex- 
tremity by  a  pyramid,  and  these  pyramids  differ  as  to 
the  kind  of  electricity  they  are  capable  of  acquiring ; 
it  will  be  found  that  they  also  difter  in  their  form  ; 
one  consisting  of  a  greater  number  of  surfaces  than 
the  other  :  and  the  part  which  has  the  greater  num- 
ber of  faces  acquires  the  vitreous ;  the  other,  the  re- 
sinous electricity. 

It  is  very  generally  known  that  a  ray  of  light  in 
passing  from  one  medium  into  another,  as  from  air 
into  water,  or  glass,  or  any  transparent  substance,  is 
turned  more  or  less  out  of  its  original  direction ;  and 
this  alteration  of  course  is  called  the  refraction  of  the 
ray.  Some  transparent  substances  seem  to  have  the 
power  of  also  splitting  the  rays  of  light :  this  alteration 
of  the  course  of  the  rays  is  called  their  double  refrac- 
tion ;  and  minerals  possessing  this  power  have  the  pro- 
perty of  presenting  a  double  image  of  an  object  view- 
ed through  them. 


By  the  specific  gravity  of  a  mineral  is  understood  the 

VOL.  I.  F 


jxxiY  INTRODUCTIOK. 

amount  of  its  weight,  when  compared  with  the  weight 
of  a  quantity  of  water  of  the  same  bulii  with  itself. 
Thus  if  a  cubic  inch  of  Hmestone  were  found  to  be 
double  the  weight  of  a  cubic  inch  of  water,  the  lime- 
stone  would  be  specifically  heavier  than  the  water  in 
the  proportion  of  two  to  one  ;  and  its  specific  gravity 
would  be  set  down  thus,  2.  If  its  weight  were  found  to 
be  equal  to  the  weight  of  two  cubical  inches  and  a  half 
of  water,  it  would  be  specifically  heavier  than  the 
water,  in  the  proportion  of  two  and  a  half  to  one ; 
and  its  specific  gravity  would  be  set  down  thus  2,5  ; 
the  fractional  parts  being  expressed  by  decimals. 

The  crystalline  forms  under  which  individual  mine- 
rals occur  are  various,  and  may  be  considered  as 
one  of  their  most  important  characters. 

Every  mineral  substance,  perhaps,  if  placed  under 
particular  circumstances  is  capable  by  a  peculiar  ar- 
rangement of  its  particles  of  assuming  a  regular  and 
appropriate  form  ;  and  as  this  effect  was  first  ob- 
served in  the  substance  known  by  the  name  of  rock 
crystal,  the  term  crystal  was  extended  to  every  other 
substance  possessing  an  analogous  regularity  in  its 
form  ;  even  though  it  wanted  that  icy  appearance  and 
transparency  which  belong  to  the  rock  crystal,  and 
which  gave  rise  to  the  term  itself. 


If  minerals  could  alyy^ays  be  made  to  crystallize 


INTRODUCTION. 


XXXV 


under  precisely  the  same  circumstances,  there  is  good 
ground  for  supposing  that  those  of  the  same  nature 
would  always  assume  the  same  form ;  for  it  is  possi- 
ble in  a  great  many  instances  by  carefully  placing 
ditferent  solutions  of  the  same  substance  in  as  simi- 
lar circumstances  as  possible,  to  obtain  from  all  pro- 
portionally similar  crystals ;  and  as  the  same  simi- 
larity continues,  in  repeating  the  process  whatever 
number  of  times,  it  is  clear  that  there  is  in  those 
substances  a  disposition  to  assume  one  particular 
form  in  preference  to  all  others.  But  as  the  least 
variation  in  the  circumstances  will  produce  a  corre- 
spondmg  variation  in  the  form,  it  is  also  clear  that 
the  variation  in  the  form  of  crystals  may  be  infinite. 

Hence  there  must  necessarily  be  a  difBculty,  where 
the  same  substance  presents  itself  under  a  great  va- 
riety of  forms,  of  determining  the  particular  form 
which  the  substance  would  assume  when  placed  un- 
der the  most  favourable  circumstances  for  arranging 
its  particles  according  to  the  laws  of  its  nature. 

This  form  may  generally  be  discovered  by  mecha- 
nical division  ;  and  in  many  crystallized  substances  the 
eye  is  capable  of  perceiving  that  a  division  may  be 
effected  in  some  directions  nnich  more  easily  than  in 
others.  Supposing  therefore  you  were  to  take  any 
one  of  the  varieties  of  a  crystallized  substance,  and 
forcinjy  the  cdije  of  a  knife  in  those  directions  where 


XXXVl 


INTRODUCTION. 


there  was  least  resistance,  M-ere  to  continue  to  make 
fresh  and  parallel  sections,  a  solid  figure  would  at  last 
be  extracted  of  a  different  shape  from  the  original  or 
any  of  the  intermediate  forms  ;  and  this  figure  would  re- 
main unaltered,  except  with  respect  to  its  size,  though 
the  division  were  carried  to  the  furthest  point. 
In  cutting  oft'  for  instance  the  solid  andes  of  a  cu- 
bic  crystal  of  fluor  spar,  you  first  obtain  eight  new- 
triangular  surfaces :  and  if  you  continue  the  division 
in  the  parallel  of  these  planes  you  ultimately  obtain 
an  octohedron  ;  which  is  the  primitive  form  of  fluor 
spar.  A  similar  nucleus  may  be  extracted  from  every 
crystallized  variety  of  ihe  same  substance  ;  and  hence 
this  is  called  its  primitive  form. 

By  the  means  which  have  just  been  described  all 
the  varieties  of  all  kinds  of  crystals,  with  a  few  excep- 
tions, have  been  resolved  into  six  primitive  forms, 
■which  are 

The  parallelepiped,  either  cubic  or  rhomboidal. 

The  octohedron. 

The  tetrahedron. 

The  regular  hexhedral  prism. 

The  dodecahedron,  having  twelve  equal  and  similar 

rhomboidal  surfaces. 
The  dodecahedron,  consisting  of  two  regular  six-sided 

pyramids  applied  base  to  base ;  or  having  twelve 

triangular  surfaces. 
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As  the  primitive  form  is  the  same  in  all  the  varieties 
of  crystals  of  the  same  substance,  the  corresponding 
angles  must  be  similar  in  every  instance  :  and  the 
identity  of  the  form  may  often  be  better  established 
by  measuring  the  angle  than  from  an  inspection  of 
the  whole  substance.  Thus  two  rhomboids  may  differ  so 
little  from  each  other,  that  the  perception  of  the  dif- 
ference may  be  lost  to  the  eye  under  common  cir- 
cumstances ;  but  may  readily  be  detected  by  actual 
measurement :  for  which  purpose  an  instrument,  called 
from  the  circumstance  a  goniometer,  has  been  in- 
vented. 

Having  arrived  at  the  primitive  form  of  any  cry- 
stal, in  most  instances  the  division  may  be  continued 
in  the  parallels  of  the  same  planes  to  any  extent ;  but 
in  no  other  direction :  this  division  consequently  does 
not  alter  the  form.  But  some  primitive  forms  are  di- 
visible in  planes  that  are  not  parallel  to  their  surfaces  ; 
and,  when  this  is  the  case,  a  solid  figure  is  extracted 
which  differs  from  the  primitive  form  of  the  crystal  to 
which  it  belongs.  M.  Haiiy  calls  this  the  "integrant 
"  molecule." 

The  forms  of  the  integrant  molecule  are  three  ;  the 
tetrahedron,  the  triangular  prism,  and  the  parallele- 
piped :  and  it  seems  probable  that  every  crystal  is 
made  up  of  a  vast  number  of  these  integrant  mole- 
cules :  and  that  the  different  varieties  of  crystals  have 
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been  produced  by  a  variation  in  the  arrangement 
of  these. 

This  supposition  may  be  illustrated  by  taking  a 
great  number  of  small  cubes  for  instance,  and  so  ar- 
ranging them  as  to  form  a  larger  cube,  or  an  octo- 
hedron,  or  any  other  form  ;  which  may  be  easily  ef- 
fected. Such  a  process  may  be  traced  by  the  eye 
in  many  crystals;  particularly  in  those  of  fluor 
spar.  All  those  crystals  which  are  variations  of  the 
primitive  form  are  called  secojidary  ;  but  this  with  re- 
ference to  form  merely :  for  in  their  chemical  com- 
position they  are  exactly  the  same. 

The  term  secondary  has  however  been  applied  to 
certain  crystallizations  possessing  a  form  not  belong- 
ing to  the  nature  of  their  substance.  These  are  also 
called,  and  with  more  propriety,  pseudo-morphic 
crystals ;  and  appear  to  have  been  formed  by  a  depo- 
sition of  the  particles  of  the  pseudo-crystal,  either  im- 
mediately on  the  surface,  or  in  the  mould  of  the  cry- 
stal of  some  other  substance.  Suppose  for  instance  a 
quantity  of  any  plastic  substance  were  to  be  moulded 
on  a  natural  crystal  ;  and,  the  crystal  being  removed, 
a  quantity  of  wax  were  to  be  poured  into  the  mould, 
it  is  evident  that  the  wax  would  thus  acquire  the  form 
of  a  substance  differing  very  much  from  itself  in 
qualit3\ 
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Sometimes  the  confusion  produced  in  the  process 
of  crystallization  is  so  great  that  the  crystallized  form 
is  to  the  senses  entirely  iost :  as  when  crystals  become 
lenticular,  and  lose  the  character  so  distinctive  of  their 
nature,  namely  their  termination  in  straight  lines 
bounding  plane  surfaces ;  or  when  they  are  so  closely 
and  intricately  aggregated  as  to  give  rather  a  regularity 
and  peculiarity  of  internal  structure,  than  of  external 
form. 

Of  the  preceding  characters  of  mineral  substances 
their  hardness,  phosphorescence,  electricity,  and  their 
refractive  power  with  respect  to  the  rays  of  light,  are 
called  physical. 

The  matrix"  of  a  mineral  is  the  substance  in 
which  it  is  immediately  imbedded ;  or  through  which 
it  is  disseminated. 


EARTHY  SUBSTANCES. 


LIME. 


Native  Lime. 

Though  lime  is  a  principal  constituent  part  of 
many  mountainous  and  level  tracts  of  the  earth,  its 
natural  existence  in  an  uncombined  state  is  yet  very 
questionable.     Mr.   Kirwan  indeed  observes  that 
*'  its  ex-istence  is  not  naturally  improbable,  since 
"  several  stones  contain  uncombined  calx,  as  appears 
"  by  various  analyses*      but  in  these  instances  the 
proportion  of  the  lime  to  the  whole  mass  of  the 
compound  is  so  small,  as  probably  to  preserve  it  from 
the  action  of  substances  that  would  otherwise  unite 
with  it :  in  the  same  manner  as  silver,  which  is  very 
readily  soluble  in  aqua  fortis,  may  be  protected  from 
its  action  by  a  superabundant  alloy  of  gold,  which  is 
insoluble  in  that  acid.    There  is  also  reason  to  sup- 
pose that  in  most  of,  if  not  all,  the  instances  alluded 
to  by  Mr.  Kirwan,  the  lime  is  chemically  combined 
with  the  other  constituent  parts  of  the  mineral  in 
which  it  is  found. 


*  Kirw.  Tol.  i.  p.  74. 
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The  common  forms  of  lime  are  chemical  combi- 
nations of  that  earth  with  some  particular  acid  :  they 
will  be  spoken  of  according  to  tlie  order  in  which  the 
compound  is  found  to  prevail  in  nature,  beginning 
with  that  which  occurs  in  greatest  abundance. 

Carbonate  of  LiM£. 

Almost  all  the  varieties  of  marble  and  common 
limestone,  together  with  those  earthy  concretions  that 
take  place  in  many  natural  springs  and  caverns,  as 
also  the  numerous  class  of  substances,  called  Cal- 
careous Spars,  consist,  almost  entirely,  of  lime  in 
chemical  combination  with  carbonic  acid,  or  fixed 
air  ;  the  former  constituting  somewhat  less  than  three 
fifths,  the  latter  somewhat  more  than  two  fifths  of 
their  whole  weight :  hence  in  scientific  language  they 
are  called  Carbonates  of  Lime.  The  carbonic  acid, 
or  fixed  air,  may  be  expelled  by  heat,  or  by  the 
addition  of  any  other  acid :  in  the  latter  case  an 
effervescence  takes  place ;  and  this  effervescence 
is  a  very  distinctive  character  of  calcareous  carbo- 
nates. 

The  proportion  of  water  in  carbonate  of  lime  is 
very  small,  scarcely  amounting  to  one  part  in  a  hun- 
dred ;  and  of  this  M^allerius  was  aware  :  "  Probe  hie 
*'  observandum,  omne  liquidum  quod  expelli  potest 
"  fortissimo  igne  a  lapide  calcareo  vix  centesimam 
**  partem,  saspe  minus,  lapidis  calcarei  destillati  con- 
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"  stituere*."  And  though  since  his  time  the  proportion 
has  been  stated  as  much  greater,  yet  by  the  latest  expe- 
riments it  appears  that  the  proportion  of  water  does  not 
exceed  the  above  statement  of  one  part  in  a  hun- 
dred. 

The  specific  gravity  of  carbonate  of  Hme  varies 
from  2,3  to  2,8. 

Marbles  anh  Limestones. 

The  term  IVfarble  was  originally  applied  to  any 
mineral  substance  capable  of  receiving  a  polish,  and 
used,  in  consec^uence  of  the  beauty  of  its  appearance, 
for  ornamental  purposes  :  in  the  present  instance  it  is 
applied  to  such  mineral  substances  only,  as  from  the 
nature  and  proportions  of  their  constituent  parts  are 
justly  denominated  Carbonates  of  Lime. 

The  term  Limestone  also,  which  strictly  speaking 
is  applicable  to  any  natural  compound  containing  a 
large  proportion  of  that  earth,  is  here  used  to  express 
those  natural  compounds  only,  in  which  lime  com- 
bined with  carbonic  acid  is  the  principal  constituent 
part. 

In  this  sense  then,  marbles  and  limestones  are 
with  respect  to  their  chemical  analysis  the  same ; 
they  differ  only  in  their  uses  and  external  characters. 

Almost  all  of  them  contain  some  portion  of  iron  : 
many  contain  clay  also ;  and  where  the  proportion 
of  clay  is  considerable,  the  substance  possesses  those 
properties  which  constitute  a  Marl. 

*  ?r«//fr.Tol.  hp.  152. 
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Marbles. 

Parian  Marble. 

Lychn  'ites  of  Plbiy ;  so  called  because,  according  to 
Varro,  the  quarries  were  sometimes  worked  by 
torch-light.  These  quarries  were  in  the  island 
of  Paros ;  from  whence  the  term  Parian  Marble. 

Marbre  Statuaire ;  from  its  use. 

MarbreGrec  ;  probably  from  the  remains  of  Grecian 
sculpture  executed  in  this  marble. 

Chaux  Carbonatee  saccardide,  and  Marbre  satin ;  from 
its  resemblance  to  a  granular  mass  of  white  sugar 
or  salt. 

Specific  gravity  2,7. 

•    Lime   52 

Carbonic  Acid   ...  45 
Alumine,  with  minute 
quartz  crystals 

100  Kino. 

Marbles  of  this  kind  are  relatively  the  lowermost 
of  calcareous  strata ;  from  which  circumstance,  as 
arguing  priority  of  deposition,  and  because  they 
rarely  if  ever  contain  animal  or  vegetable  remains, 
and  are  supposed  therefore  by  some  to  have  been 
formed  previously  to  the  existence  of  organic  matter, 
they  are  called  Primitive  Marbles.  In  many  of  them 
the  structure  is  completely  sparry;  but  even  in  those 
which  are  granular,  the  particles  have  a  distinctly 
crystalline  character :  this  is  by  some  supposed  to 
have  been  the  result  of  consolidation  from  previous 
solution  in  water ;  by  others,  from  a  state  of  lique- 
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faction  by  heat :  the  improbability  of  the  latter  opinion 
was  for  a  time  successfully  maintained  by  tlie  sup- 
porters of  the  former,  on  the  supposition  that  marble 
is  necessarily  calcined  instead  of  liquefied  by  heat : 
but  Sir  James  Hall  has  lately  shewn  by  experiment 
that  all  forms  of  carbonate  of  lime  may  be  melted  by 
heat  acting  upon  them  under  strong  compression ; 
and  that  in  becoming  solid  they  assume  an  appear- 
ance closely  resembling  that  of  natural  specimens. 

Parian  marble  containing  no  iron  does  not  lose  its 
.colour  by  exposure  to  air  and  moisture;  whereas 
white  calcareous  carbonates  in  general  become  yel- 
low under  the  same  circumstances,  in  consequence 
of  the  alteration  produced  on  the  iron  contained  in 
them  :  on  this  account,  and  from  the  uniform  delicacy 
of  its  colour,  Parian  marble  is  particularly  applicable 
to  the  purposes  of  statuary.  The  Venus  de  JMedicis 
and  that  of  the  Capitol  are  of  this  marble. 

Carrara  Marble. 

Marmor  Lunense :  this  and  the  foregoing  name  are 
derived  from  places  situated  on  the  eastern  coast 
of  the  gulf  of  Genoa,  near  which  this  marble  is 
quarried. 
Specific  gravity  2,8. 

Its  general  history  corresponds  very  closely  with  that 
of  Parian  marble  ;  but  it  is  even  whiter  and  of  a  finer 
grain  than  that,  and  appears  to  have  been  ultimately 
preferred  by  statuaries  on  this  account.  The  Antinous 
of  the  Capitol  and,  according  to  Dolomicu,  the 
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Apollo  Belvidere  are  of  Carrara  marble.  Some  parts 
of  the  beds  of  this  marble  contain  a  considerable 
proportion  of  siliceous  particles  :  a  small  proportion 
is  found  in  the  analysis  of  every  part;  in  which  it 
corresponds  with  the  analysis  of  Parian  marble  as 
given  above.  Wallerius  says  of  this  marble  that 
when  it  is  semipdlucidum  it  is  called  Phengites  or 
Tassus ;  but,  from  a  passage  in  Suetonius,  Phengites 
seems  applicable  not  so  much  to  a  transparent  mar- 
ble, as  to  one  that  is  opaque  and  capable  of  reflecting 
the  rays  of  light  like  a  mirror :  the  passage  alluded  to 
is  in  the  life  of  Doniitian :  "  Parietes  Phengite  lapide 
distinxit ;  e  cujus  splendore  per  imagines  quicquid 
"  a  tergo  fieret  provideret." 

Cipolino. 

The  accounts  of  this  marble  are  somewhat  con- 
fused :  it  appears  upon  the  whole  to  be  a  variety  of 
the  Parian  and  Carrara,  stratified  or  veined  with 
greenish  mica :  and  from  the  supposed  resemblance 
of  these  veins  or  bands  to  the  laminae  of  an  onion 
(cipolla  in  Italian)  it  has  received  the  name  of  Cipo- 
lino. Saussure  describes  it  as  sometimes  entirely 
white,  sometimes  partly  bluish ;  and  of  a  granular 
texture. 

Pentelic  Marble. 
This  is  a  variety  of  the  Parian  and  Carrara.  Its 
name  is  derived  from  mount  Pentelicus,  in  the  neigh- 
bourhood of  Athens,  where  it  was  first  quarried. 
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JVhite  granular  Marble  with  black  JYins. 

This  marble,  which  is  met  with  at  Carrara,  is  very 
commonly  used  in  this  country  for  chimney-pieces 
and  hearths.  The  veins  are  often  too  irregularly 
distributed  to  afford  any  probable  ground  of  con- 
jecture in  themselves  respecting  their  origin :  but  in 
many  instances  a  transient  view  is  sufficient  to  shew 
that  they  are  a  connecting  medium  between  numerous 
and  irregularly  disposed  fragments  of  white  marble : 
and,  keeping  this  observation  in  remembrance,  the 
nature  of  the  distribution  of  the  veins  may  often  be 
traced  by  a  nearer  inspection,  where  at  first  sight 
every  thing  seemed  irregular  and  confused. 

It  is  worthy  of  remark  that  the  fragments  of 
this  marble  are  often  mutually  so  indented  as  to 
give  the  vein  a  serrated  appearance  ;  compared,  not 
unaptly,  by  Mr.  Playfair,  to  the  sutures  of  the  human 
cranium.  It  has  been  argued  from  this  appearance, 
that  the  mass  in  which  it  occurs  must  at  some  time 
or  other  have  been  in  a  soft  state,  in  order  to  have 
admitted  such  a  mutual  indentation  of  the  fragments : 
but  in  many  instances  the  correspondence  of  the  out- 
line of  the  connected  fragments  is  so  exact,  and  the 
direction  of  the  outline  is  at  the  same  time  so  in'egu- 
lar,  as  to  render  it  improbable  that  the  fragments 
were  ever  separated  from  each  other;  since  it  is 
difficult  to  suppose  they  could  have  met  again  so 
exactly  in  the  same  points  of  contact.  In  this  case 
we  are  left  to  imagine  that  some  force  simply  divided 
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the  mass  in  various  directions  without  separating  the 
frairnients  from  each  other,  further  at  least  than  to 
admit  the  matter  of  which  the  vein  is  composed  :  yet 
this  conclusion,  considering  the  exceedingly  confused 
appearance  of  the  whole,  seems  equally  difficult  of 
admission.  It  appears  indeed  to  be  one  of  those 
phenomena  that  admit  not  of  satisfactory  explanation. 

T)olomite. 

Many  primitive  marbles  effervesce  slowly  w  ith  acids> 
especially  if  not  previously  pulverized  ;  and  are  phos- 
phorescent when  scraped  in  the  dark  :  the  phosphor- 
escence sometimes  accompanied  with  a  smell  exactly 
resembling  that  of  putrid  animal  matter.  A  fragment 
of  this  kind  of  marble  in  the  Oxford  collection  con- 
tains numerous  minute  particles  of  magnetic  iron. 
In  some  I  have  observed  that  if  thrown  into  liquid 
nitre  at  a  red  heat,  they  give  out  a  phosphorescent 
appearance;  which  commencing  at  the  edges  of  the 
fragment  submitted  to  the  experiment  proceeds  to  the 
centre :  this  phosphorescence  is  little  more  than  mo- 
mentary, and  is  not  produced  by  heat;  nor  indeed  by 
ignited  nitre,  upon  a  fragment  that  has  previously 
been  exposed  to  a  red  heat.  Many  of  those  primitive 
marbles  which  are  of  a  granular  structure,  if  sawn 
into  thin  laminae  and  heated,  become  elastic :  the 
effect  is  said  to  be  produced  in  consequence  of  the 
evaporation  of  the  moisture  previously  contained  in 
them.  Some  are  so  loosely  compacted  as  readily  to  . 
crumble  between  the  fingers. 
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Primitive  marbles  possessing  the  foregoing  charac- 
ters are  called  Dolomites,  from  M.  Dolomieu ;  who 
first  observed  them  among  the  remaitis  of  ancient 
sculpture  at  Rome ;  and  afterwards  in  the  mountains 
of  the  Tyrol,  and  in  the  Alps  :  but  this  class  of  mar- 
bles has  not  yet  been  accurately  defined.  Of  the  four 
following  analyses  of  Dolomite,  the  three  first  are 
taken  from  Brogniart ;  the  fourth  from  the  Ph.  Tr. 
for  1799. 


Carbonate  of  Lime 

.  53 

52 

Carbonate  of  Magnesia 

45 

46,50 

Iron  and  Manganese  . 

3  . 

3 

0,75 

100 

98,5 

99,25 

Dolo?mfe  of  Rome. 

Lime    ....  30,92 

Magnesia    .     .  21,48 

Carbonic  acid    .  43,60 

Aluniine  and  Iron  4 

100,00  Mr,  Tennant. 

Many  statues  of  Grecian  tvorkmanship  are  made 
of  Dolomite  ;  of  which  there  are  no  known  quarries 
in  Italy :  many  of  the  relics  of  ailcient  statuary  at 
Rome  are  however  of  Dolomite,  and  hefice  thes« 
are  supposed  to  have  been  brought  from  Greece. 

Brecctated  Marble,  or  Breccia. 
The  origin  of  the  term  Breccia,  atccording  to  Wmkel- 
man,  is  not  known,  bwt  is  said  by  Menagius  to  be 
VOL.  I.  c 
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derived  from  the  German  word  brechen,  signifying  to 
break ;  and  the  term  is  certainly  applied  to  marbles 
composed  of  fragments  of  various  forms  :  these  are  in 
general  variegated  in  their  colour. 

A  marble  much  used  in  this  country  at  the  beginning 
of  the  last  century,  for  the  purposes  of  ornamental 
masonry,  is  a  Breccia,  the  fragments  of  which  are  of 
the  general  character  of  primitive  marble,  but  varying 
in  their  colours  ;  being  partly  white,  and  partly  brown 
and  red  :  the  connecting  medium  is  for  the  most  part 
a  calcareous  carbonate  of  a  brownish  red  colour,  The 
fragments  are  sometimes  angular,  sometimes  more  or 
less  rounded ;  often  very  distinct  from  the  substance  by 
which  they  are  cemented,  but  sometimes  so  confused 
with  it  as  to  occasion  a  difficulty  in  ascertaining  the 
brecciated  character  of  the  marble. 

The  saloon  at  Blenheim,  some  of  the  halls  and 
altar  pieces  in  Oxford,  and  also  many  of  the  churches 
in  London,  are  ornamented  with  a  Breccia  of  this 
kind, 

Brocatello. 

This  marble  is  met  with  in  Spain  and  in  Italy: 
the  Spanish  Brocatello,  the  most  valuable,  is  found 
at  Tortosa  in  Catalonia :  it  is  a  Breccia  of  small 
fragments  closely  cemented  together ;  the  predomi- 
nating colour  a  golden  yellow.  The  name  of  this 
marble  is  derived  from  its  resemblance  to  Brocade. 
■ '  Si  albis,  flavis,  et  rubris,  maculis  insignitunri  fuerit 
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"  [sc*.  marmor]  in  modum  panni  aurei,  appellatur  Bro- 
"  catello  *." 

Vert  Antique. 

The  epithet  Antique  is  applied  to  those  tnarbles 
whicii  are  known  only  from  their  remains  in  ancient 
sculpture  ;  their  quarries  no  longer  existing. 

W e  may  collect  from  the  writings  of  the  ancients, 
that  the  simple  agreement  in  colour  often  determined 
the  application  of  the  same  name  to  substances  in 
other  respects  very  different :  hence  the  difficulty  of 
ascertaining  the  distinctive  characters  of  the  present 
marble. 

Pliny  mentions  the  custom  of  covering  ornamental 
buildings  with  thin  slabs  of  such  marbles  as  were  scarce ; 
and  traces  of  this  custom  still  remain  in  Italy,  and 
in  many  of  the  ancient  buildings  of  Constantinople. 
That  the  vert  antique  was  rare,  and  held  in  great 
esteem,  and  that  the  quarries  were  soon  exhausted, 
may  be  collected  from  various  authorities  :  we  may 
therefore  suppose  that  its  characters  are  different 
from  the  characters  of  those  substances,  which,  though 
called  vert  antique,  are  of  common  occurrence;  such 
as  green  porphyry,  serpentine  marble,  and  serpentine; 
and  that  the  remains  of  it  will  not  only  be  seldom 
met  with,  but  will  bear  marks  of  die  original  rarity  of 
the  substance.  These  characters  agree^  with  some 
small  slabs  of  marble  which  I  have  received  from 


*  Waller,  i.  137. 
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professional  architects  as  specimens  of  the  vert  an- 
tique :  and  to  this  kind  of  marble  therefore  I  would 
apply  the  term.  The  specimens  alluded  to  are  very 
thin  slabs,  one  side  only  of  which  is  polished;  which 
^eems  to  shew  that  the  marble  was  used  for  the 
purpose  of  giving  a  superficial  covering  to  a  less 
valuable  material,  and  was  not  therefore  itself  com- 
mon. Saussure  says,  that  at  a  little  distance  from  the 
city  of  Aoste,  the  great  road  to  Italy  passes  under  a 
triumphal  arch,  which  is  built  of  a  coarse  stone,  and 
was  anciently  faced  with  marble. 

The  specimens  above  mentioned  differ  entirely  in 
their  characters  from  those  other  substances  which 
are  occasionally  called  vert  antique ;  and  they  are  of 
much  rarer  occurrence  in  cabinets.  They  appear  to 
txe  parts  of  an  irregular  Breccia,  consisting  of  frag- 
ments of  dark  grey  compact  limestone,  black  argilla- 
ceous schistus,  and  white  granular  marble,  imbedded 
in  a  species  of  serpentine ;  which  here  and  there  is 
of  a  uniformly  green  colour,  and  a  considerable  de- 
gree of  transparency,  very  closely  resembling  Jade, 
or  compact  Talc. 

The  fragments  of  white  marble  are  very  singularly 
fringed  as  it  were  with  a  green  substance,  which, 
proceeding  in  the  form  of  close  parallel  fibres  from, 
every  part  of  the  edge,  penetrates  into  each  fragment 
to  the  extent  of  about  the  tenth  of  an  inch. 

This  appearance  is  of  difhcult  explanation ;  because 
it  seems  that  the  penetration,  being  so  regular  and  ac- 
commodated to  the  outline  of  the  fragment,  must 
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have  taken  place  subsequently  to  the  fonnation  of 
the  Breccia. 

The  situation  of  the  quarries  of  genuine  vert  an- 
tique is  not  well  ascertained :  perhaps  Pliny  may 
allude  to  it  in  the  following  observation:  "  pretiosis- 
"  sinii  queedani  generis  [sc'.  marmora]  sicuti  Lacedte- 

monium  viride  Winkehnan  says,  but  without 
giving  his  authority,  that  it  was  quarried  in  the  pro- 
montory of  Ta^narium. 

Pieces  of  columns,  cornices,  &c.  of  vert  antique 
are  dug  up  in  various  parts  of  Italy  ;  and  many  of  the 
mosques  of  Constantinople  are  ornamented  with  it; 
these  mosques  being  the  remains  of  ancient  temples  : 
but  no  statue  made  of  this  marble  has  yet  been  met  w  ith. 

Rouge  Antique. 

In  the  Oxford  collection  there  is  a  small  pillar  of 
red  marble,  called  Rouge  Antique,  of  a  very  fine 
polish  and  close  earthy  texture  :  the  colouring  matter 
is  nearly  destroyed  by  the  application  of  a  red  heat, 
but  is  deposited  during  solution  in  muriatic  acid :  the 
substance  of  this  marble  does  not  burn  to  a  good 
lime. 

In  the  same  collection  is  an  unpolished  fragment^ 
called  also  Uouge  Antique,  iin  texture  restmbluig  a 
fine  grained  sandstone  :  this  burns  to  a  better  lime 
than  the  preceding:  tlie  colouring  matter  of  this  disc 
is  nearly  destroyed  by  heat,  and  deposited  during 
solution  in  muriatic  acid;  the  deposition  consisting  of 

*  Nat.  Hist.  lib.  xx. 
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gritty  particles.  I  have  seen  a  small  bust  of  red  mar- 
ble exactly  corresponding  in  its  characters  with  the 
last  mentioned  specimen  :  it  was  brought  into  England 
some  years  since  from  Aleppo ;  and  as  the  workman- 
ship is  old  it  may  perhaps  be  a  genuine  specimen  of 
rouge  antique. 

Of  this  marble  there  is  no  known  quarry :  pieces 
of  it  are  dug  up  in  Italy,  though  very  rarely. 

Black  Marble. 

Thoroughly  black  marbles  are  very  uncommon. 
They  are  of  a  uniform  compact  earthy  texture :  their 
colouring  matter  is  in  a  great  measure  volatile,  or 
capable  of  bemg  volatilized  by  the  process  of  calci- 
nation ;  and  hence,  especially  as  they  contain  little  or 
no  iron,  they  give  a  very  white  lime. 

The  substance  known  to  artists  by  the  name  of 
Nero  Antico  is  a  black  marble. 

Black  and  White  Marhle» 

The  term  is  here  intended  to  express,  not  the 
common  black-veined  marble,  but  that  variety  of 
marble  which  to  artists  is  known  by  the  name  of  Nero 
e  Bianco  Antico.  This  consists  of  fragments,  partly 
of  perfectly  white,  and  partly  of  perfectly  black  mar- 
ble ;  the  beauty  depending  on  the  intensity  and  uni- 
formity of  the  separate  colours. 

A  specimen  of  this  marble  in  the  Oxford  collection 
is  curious  in  a  geological  point  of  view  :  it  consists  of 
rery  irregular  fragments,  the  shivered  state  of  which 
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appears  to  have  been  the  effect  of  a  great  degree  of 
violence ;  while  the  fineness  of  their  edges  seems  to 
shew,  that  they  have  scarcely  been  moved  from  the 
situation  where  that  force  was  applied  :  and  yet  from 
the  diflerence  of  their  colour,  the  fragments  must,  pro- 
bably, have  belonged  to  different  strata. 

Serpentine  Marble. 

Brochant  observes  that  the  green  marbles  of  Italy, 
which  are  in  such  request,  are  for  the  most  part  ser- 
pentines, containing  small  veins  of  calcareous  car- 
bonate. In  other  instances  the  proportions  of  these 
constituent  parts  are  very  various. 

A  marble  of  this  kind  has  lately  been  discovered 
in  yVnglesea;  the  calcareous  part  of  which  is  of 
the  nature  of  Parian  marble. 

Tiree  Marble. 

So  called  from  the  Scottish  Island  of  the  same  name. 

This  is  a  primitive  marble,  of  an  unequally  deep 
flesh  colour;  which  by  calcination  becomes  of  a 
dirty  white.  It  contains  numerous  particles  of  a 
dark  green  substance  of  a  sparry  structure ;  the 
nature  of  which  has  not  yet  been  accurately  ascer- 
tained. 

Stalao  mitical  Marble. 

Alabaster  *  of  the  ancients ;  and  sometimes  oriental 
alabaster  of  the  moderns  :  but  the  term  oriental 

*  For  the  etymology  of  this  term  see  the  nvticle granular  gt/psum. 
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is  applied  by  jewellers  and  statuaries  to  express 
merely  the  beauty  or  hardness,  not  the  native 
situation  of  any  substance. 

This  when  polished  may  be  known  by  the  distinct 
appearance  of  a  stratified  structure.  The  colour  and 
direction  of  the  strata  or  bands  are  various,  and  have 
been  determined  by  local  circumstances  and  the  ac- 
cidental admixture  of  vegetable  or  metallic  matter 
that  has  been  deposited  together  with  the  calcareous. 

Some  of  the  remains  of  ancient  sculpture  are  of 
this  marble.  Where  the  strata  were  all  of  the  same 
colour,  and  white,  it  seems  to  have  been  called  simply, 
alabaster;  where  of  different  colours,  alabaster  onyx. 

The  alabaster  of  the  present  day  is  a  gypsum  or 
sulphate  of  lime. 

Shell  Marble. 

Some  marbles  consist  in  appearance  almost  entirely 
of  shells ;  but  the  body  of  each  shell  is  in  general 
filled  with  compact  earthy  calcareous  carbonate ; 
sometimes  with  reddish  brown  calcareous  spar:  this 
observation  holds  particularly  with  respect  to  Purbeek 
marble,  which  is  made  up  of  numerous  shells  of  the 
variety  called  Cornu  Ammonis. 

Lumachella. 

This  marble,  whicfo  foitms  tb€  roof  of  a  lead  mine  at 
Bleyberg  in  Carinthia,  is  a  compact  earthy  calcareous 
carbonate  of  a  brown  colour,  containing  a  great  pro- 
portion of  clay,  and  numerous  fragments  of  small 
shells;  many  of  them  turbinated.   The  surfaces  of 
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these  fragments  when  polished  reflect  the  rays  of  light 
in  such  a  manner  as  to  present  a  kind  of  iridescent 
appearance,  which  is  very  vivid,  and  seems  to  proceed 
from  their  interior  :  the  predominating  colour  in  this 
iridescence  is  a  deep  orange  red,  and  has  given  rise 
to  the  terms  Lumachella  and  Fire-marble. 

Florentine  Marble. 

This  is  a  remarkably  compact  carbonate  of  lime, 
containing  a  great  proportion  of  clay  :  its  polished 
surface  exhibits  the  appearance  of  rocks  or  ruined 
buildings,  of  a  reddish  brown  colour :  the  ground  of 
the  marble  is  a  light  drab  colour.  The  colour  of  the 
figured  part  is  owing  to  Manganese*. 

Cottam  Marble. 

The  base  of  this  marble  is  of  the  same  nature  with 
the  Florentine ;  but  the  figured  part  presents  a  differ- 
ent appearance  both  in  colour  and  distribution  ;  the 
colouring  matter  is  nearly  black,  and  disposed  in  an 
irregularly  arborescent  form.  It  is  met  with  near 
Bristol. 

*  Vid.  the  article  Calcareous  Flagstone. 
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LiMESTONEM. 

Chalk. 

Creta  cohcErens,  soUda,  of  Wallerius. 
Specific  gravity  2,3. 

Lime   53 

Carbonic  Acid    .    .  42 

Silex  and  Alumine  .  2 

Water   3 

100  Kirzc. 

■  The  word  creta,  though  applied  by  Wallerius  and 
others  to  chalk,  is  generally  used  by  the  early  natu- 
ralists to  express  clay  :  *'  proderit  sabulosis  locis 
"  creiam  iugerere;  cretosis  ac  nimium  densis,  sabu- 
"  lum*\'  where,  as  sabulum  certainly  means  sand,  it 
is  nearly  evident,  from  the  reciprocal  use  of  the  sub- 
stances mentioned  compared  with  the  opposite  proper- 
ties of  sand  and  clay,  that  creta  signifies  the  latter. 

Lateres  non  sunt  e  sabuloso,  neque  arenoso,  mul- 
*'  toque  minus  calculoso  ducendi  solo ;  sed  e  cretoso  "I"." 

Again,  it  may  be  observed  with  respect  to  the 
following  line, 

"  Hinc  humilem  Myconen,  cretosaque  rura  CimoU\" 

that  the  Cimolian  earth  is  described  in  various  pas- 
sages of  Pliny  &c.  under  characters  peculiar  to  clay. 

There  are  two  passages  in  which  creta  seems  ^  be 
applicable  to  chalk  :  one  in  Horace  ; 

»  Columell.  p.  73. 

+  Plin.  Nat.  Hist.  Ed.  Brot.  toI.  vi.  p.  1T4. 
+  Ovid.  Metam.  lib.  tIL 
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 "  creld  an  carbone  noUindi  *." 

the  other  in  Phiiy ;  "  Aimcreta  argentaria  appellatnr, 
*'  nitorem  argento  reddens  f  :  "  this  being  a  common 
use  of  chalk  at  the  present  day. 

Chalk  diifers  not  materially  in  its  analysis  from 
common  limestone  and  marble.  In  the  mass  it  is 
distinctly  and  regularly  stratified  ;  and  it  seems  worthy 
of  observation,  that  although  the  declivity  of  chalk 
hills  is  often  very  considerable,  the  direction  of  the 
strata,  in  England  at  least,  is  almost  if  not  always 
nearly  parallel  with  the  horizon.  The  strata  of  most 
other  substances  are  met  w  ith  of  various  degrees  of 
inclination  ;  which  many  suppose  to  have  been  ef- 
fected by  an  elevating  or  depressing  force,  that  acted 
subsequently  to  their  deposition  ;  the  tenacity  of  the 
strata  having  been  sufficient  to  preserve  their  relative 
situations  to  each  other.  From  the  want  of  such 
tenacity,  were  the  chalk  strata  completely  broken  up 
and  shivered,  wherever  the  supposed  force  was  ap- 
plied? and  does  this  account  for  the  original  parallelism 
of  those  portions  of  the  strata  that  remain  J  ? 

Chalk  contains  no  metallic  ore  of  any  value  ;  none 
indeed  of  any  kind  with  the  exception  of  occasional 
nodules  of  iron  pyrites  and  ochre  :  but  it  contains  in 
great  abundance  thin  beds  or  seams  of  Hint,  lying  in 
a  direction  parallel  with  the  strata,  and  at  various  dis- 
tances from  each  other. 

*  Hora{.  Sat.  iii.  lib.  2. 
f  Plin.  Nat.  Hist.  Ed.  Brot.  vol.  vi.  p.  184. 
t  Vid.  the  article  Flint. 
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Tlie  organic  remains  of  chalk,  which  are  not  nu- 
merous, are  principally  of  testaceous  animals :  the 
substance  of  them  is  almost  always  siliceous.  Va- 
rieties of  the  Echinus  are  most  common. 

Chalk  when  well  burnt  makes  as  good  lime,  ac- 
cording to  Smeaton,  as  the  hardest  marble.  The 
harder  kinds  of  chalk  are  used  in  building.  In  the 
preparation  of  w  hiting,  chalk  is  pounded  and  diffused 
through  water;  and  the  fmer  part  of  the  sediment  is  then 
dried  :  by  this  means  the  siliceous  particles  are  sepa- 
rated ;  which,  by  their  hardness,  would  scratch  the 
surface  of  metallic  and  other  substances,  in  the 
polishing  of  which  whiting  is  employed. 

Chalk  strata  are  very  frequent  in  the  south  eastern 
parts  of  England,  and  are  continued  in  the  same  direc- 
tion through  great  part  of  France  ;  tliough,  according  to 
Delametherie,  the  strata  of  Dover  and  Calais  are  not 
precisely  of  the  same  nature.  They  occur  also  in 
Gallicia;  in  some  of  the  islands  of  the  Baltic;  and  in 
Poland. 

^ath  Stone, 

Specific  gravity  2,5. 

This  stone  is  composed  of  very  minute  and  nearly 
spherical  shells,  either  simply  aggregated  or  not  very 
firmly  cemented  together.  It  is  much  used  in  masonry 
on  account  of  the  ease  with  which  it  yields  to  the 
chisel;  and  from  this  circumstance  it  is  technically 
denominated  a  free-stone :  for  the  sake  of  greater  ac- 
curacy it  is  sometimes  called  a  calcareous  free-stone ; 
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for  many  siliceous  stones,  from  the  same  property 
of  being  easily  worked,  are  also  called  free-stones. 

This  stone  effervesces  very  rapidly  when  thrown 
into  muriatic  acid ;  giving  out  a  faint  smell  like 
spermaceti,  and  leaving  scarcely  any  residuum  :  upon 
the  addition  of  pruesiate  of  potash  a  bluish  white 
precipitate  is  deposited.  A  similar  smell  and  pre- 
cipitate may  be  observed  in  many  limestones  that  are 
principally  made  up  of  shells. 

Portland  Stone. 

This  stone  very  much  resembles  Bath  stone ;  but, 
as  far  as  I  have  had  an  opportunity  of  observing,  it 
contains  many  flattened  portions  of  shells,  whereas 
the  particles  of  Bath  stone  are  all  nearly  spherical. 

Westminster  bridge  is  built  of  Portland  stone,  and 
the  King's  docks  in  Plymouth  were  originally  coated 
with  it.  Mr.  Smeaton  having  observed  that  in  the 
latter  instance  the  stone,  although  the  construction 
had  been  recently  made,  was  perforated  in  numerous 
places  by  small  shell-fish  of  the  tribe  of  the  Pholas, 
w  hich  easily  make  their  way  through  this  stone  on 
account  of  its  softness,  was  induced  to  use  a  harder 
kind  of  stone  in  constructing  the  foundation  of  the 
Edystone  lighthouse. 

Stone  of  this  nature  is  very  common  in  every  part 
of  the  world.  The  base  of  the  plains  to  the  south  of 
Paris  is  of  this  kind  :  there  are  abundant  quarries  of 
it  in  the  neighbourhood  of  Caen  in  Normandy ;  and 
it  was  frequently  imported  from  thence  into  England 
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in  the  first  centuries  after  the  conquest.  Westminster 
abbey  is  built  partly  of  Caen,  partly  of  Portland  stone. 
According  to  Horneinan  the  building  at  Siwah,  the 
Oasis  of  Ammon,  is  a  calcareous  free-stone  standing 
on  a  rock  of  the  same  nature,  and  containing  petri- 
factions of  shells  and  small  marine  animals.  Browne 
describes  the  same  stone  as  being  full  of  marine  re- 
mains :  as  also  the  stone  of  which  the  great  Pyramids 
of  Giza  are  built;  and  the  rock  on  which  they  stand. 
Pallas  speaks  of  the  hills  in  the  neighbourhood  of 
the  Volga  as  being  in  general  calcareous  w  ith  marine 
remains.  Forster  describes  the  stone  of  the  country 
near  Benares  as  very  like  Portland  stone ;  but  closer 
grained,  and  deeper  coloured. 

As  tliis  stone  is  so  generally  met  with,  and  is  so  easily 
worked,  it  is  no  matter  of  surprise  that  it  has  been 
in  all  ages  and  countries  so  commonly  employed  for 
the  purposes  of  masonry  and  coarse  statuary :  and 
hence  the  similarity  of  character  in  the  stone  of 
most  of  the  remains  of  ancient  buildin<Ts,  &c. 

Limestones  of  this  kind  are  often  comparatively 
soft  when  first  taken  out  of  the  quarry  ;  and  harden 
by  exposure  to  air ;  probably  in  consequence  of 
the  evaporation  of  the  moisture  contained  in  them. 
Stone  of  this  kind  is,  though  often  very  indistinctly, 
of  a  laminated  structure :  and  when  used  in  buildin(» 
ought  to  be  placed  so,  that  the  laminae  may  have 
the  same  parallelism  with  the  horizon  which  they 
had  in  the  quarry :  otherwise  it  crumbles  and  peels 
off;  of  which  there  are  many  instances  in  tfie  public 
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buildings  of  Oxford.  The  effect  is  perhaps  to  be  ex- 
plained in  the  following  manner :  in  general  the  laminre 
of  this  stone,  in  its  natural  position,  are  parallel  or 
nearly  so  with  the  horizon  ;  and  press  therefore  per- 
pendicularly on  each  other :  but  if  in  building  they 
are  placed  so  as  to  be  vertical  to  the  horizon,  their 
mutual  support  is  in  a  great  measure  destroyed ;  and 
the  moisture  of  the  atmosphere  8cc.  then  penetrating, 
swells  the  substance  of  the  exterior  laminae,  which  give 
way  in  the  direction  where  there  is  least  resistance ; 
namely,  towards  the  surface  exposed  to  the  air  :  and 
thus  the  beauty  and  strength  of  the  building  are  im- 
paired. If  that  moisture  congeals,  as  in  frosty  weather 
it  sometimes  will,  the  expansion  is  greater,  and  the 
effect  consequently  more  remarkable.  It  must  how- 
ever be  added,  that  cylindrical  columns  of  this  stone 
sometimes  undergo  concentric  disintegration,  which 
cannot  well  be  explained  on  the  above  principle. 

Magnesian  Limestone. 

This  is  a  variety  of  calcareous  free-stone,  remark- 
able  for  containing  a  considerable  proportion  of 
magnesia.  Limestones  of  this  kind,  if  used  after  calci- 
nation as  manures,  are  very  injurious  to  the  process 
of  vegetation  :  and  this  property  has  been  ascertained 
to  depend  on  the  presence  of  the  magnesia  contained 
in  them. 

The  limestone  of  parts  of  Derbyshire,  Notting- 
hamshire, and  Yorkshire  is  of  tiiis  kind.  At  Matlock 
the  limestone  of  the  rocks  on  the  side  of  the  river 
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where  the  houses  are  built,  is  calcareo-magnesian ;  on 
the  other,  simply  calcareous. 

York  minster  and  Westminster  hall  are  built  of 
magnesian  lime-stone  ;  of  which  the  following  analyses 
were  made  by  Mr.  Tennant. 


Stone  of  York  Mhister. 

Stone  of  IVestminster  Hall. 

Carbonic  acid  . 

.  47,00 

Carbonic  acid  . 

.  47,16 

Lime    .    .  . 

.  53,24 

Lime  . 

.  33,48 

Magnesia  .  . 

.  19,36 

Magnesia  . 

.  17,76 

Iron  anil  clay  . 

0,40 

Iron  and  clay  . 

1,60 

100,00 

100,00 

Mr.  Tennant  considers  this  variety  of  limestone  as 
an  impure  and  coarse  Dolomite ;  to  which  it  bears 
the  same  relation  that  Portland  stone  does  to  Parian 
marble. 

The  proportions  of  lime  and  magnesia,  contained  in 
this  stone  after  it  has  been  calcined,  are  three  fifths  of 
the  former  and  two  fifths  of  the  latter. 

Magnesian  limestones  seldom  contain  many  shells. 

Calcareous  Tufa. 

Tophus  Calcareus.  The  terms  tufa  and  tophus, 
apparently  derived  from  the  verb  rucpco,  in  their  ori- 
ginal application  are  appropriate  to  volcanic  pro- 
ductions ;  especially  to  such  as  are  of  a  spongy 
or  porous  texture. 


Calcareous  tufa  appears  to  be  a  porous  limestone, 
bearing  the  impression  of  reeds,  and  grass  or  moss; 
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ffnd  containing  sand  and  shells,  and  various  extraneous 
substances. 

Dolomieu  applies  the  term  tufa  to  a  coarse 
breccia  that  has  been  formed  under  water,  by  a 
mixture  of  the  slime  and  mud  of  rivers  with  frag- 
ments ejected  from  volcanoes. 

Travertino  or  Tevertino. 

These  terms  are  probably  derived  from  the  word 
Tibiirtinus :  for  Vitruvius  speaks  of  Saxa  Tiburtina  ; 
and  that  the  Lapis  Tiburtinus  was  a  calcareous 
carbonate  appears  from  a  passage  of  Palladius,  in 
which  it  is  described  as  capable  of  being  burnt  to 
quick-lime  *. 

Winkelman  calls  Travertino  a  stony  concretion  of 
a  spongy  nature ;  and  says  that  it  is  particularly 
formed  in  the  waters  of  the  Anio  (called  now  the 
Teverone),  which  have  a  petrifying  quality :  and 
hence  these  quarries  are  occasionally  replaced  by 
fresh  stone,  in  blocks  of  which  tools  have  occasionally 
been  met  with  f . 

St.  Peter's  is  built  of  Travertino.  The  ruins  of 
Pa9stum  are  of  the  same  kind  of  stone,  which  is 
asserted  by  some  to  have  been  originally  deposited 
from  the  rivers  that  flow  in  that  neighbourhood. 

J/imestone  of  this  kind  hardens  in  a  remark- 
able degree  by  exposure  to  air;  and  it  is  not 
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*  Rei  Rust.  Auctor.  p.  409. 
+  Winkel.  torn.  iii.  p.  20. 
£ 
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improbable  that  the  great  solidity  of  Roman  masonry 
has  arisen  from  the  joint  use  of  Travertino  and 
Puzzolana,  which  are  both  met  with  in  tlie  same  neigh- 
bourhood. 

Piperino. 

Dolomieu  applies  this  term  to  a  stone  of  an 
argillaceous  base,  which  is  formed  by  an  eruption  of 
muddy  matter  that  is  common  in  Italy, 

According  to  Winkelman,  Piperino  is  a  stone  of 
a  hardness  intermediate  between  tliat  of  Travertino 
and  Tufa ;  employed  very  early  in  the  buildings 
of  Rome;  and  called  by  the  -diWcxenis  Saxiim  Alhainun^ 
from  the  place  where  it  was  quarried :  from  this  ac- 
count we  may  infer  that  Piperino  is  a  calcarecas 
stone,  somewhat  of  the  nature  of  the  two  preceding. 

The  foundations  of  the  Capitol  (built  U.C.  367.), 
some  of  which  are  still  to  be  seen,  are  of  Piperino  : 
the  principal  sewer  also  (built  U.  C.  35  8.),  near 
Albano,  is  of  the  same  stone :  as  also  a  bust  dis- 
covered in  the  tomb  of  Scipio  in  the  year  1780 

Roe-Stone. 

Cenchrites ;  Meconites ;  Hawjuites,  ovis  piscium 
similis ;  of  Pliny:  so  called,  respectively,  from 
its  resemblance  to  an  accumulation  of  mfllet 
seeds,  poppy  seeds,  and  grains  of  sand. 

OoUthus ;  from  its  resemblance  to  the  roe  of  a  fish. 


*  Winkel.  torn.  i.  p.  30. 
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Specific  gravity  2,45. 

Carbonate  of  Lime  ....  90 
Aliiniine,  with  a  little  Iron  .    .  10 

100  Kirw. 

Roe-stone  is  not  common. 

According  to  Brochant,  it  is  sometimes  used,  for 
the  purpose  of  dressing  land,  instead  of  marl.  It 
is  met  with  in  considerable  quantity  in  the  province  of 
Thuringia  in  Saxony. 

Pisolithiis  or  Pea-stone. 

This,  like  the  last  mentioned,  is  made  up  of  distinct 
spherical  concretions ;  not  of  so  uniform  a  size,  but 
upon  the  ^\•hole  much  larger :  many  of  them  are 
nearly  as  large  as,  and  do  not  differ  much  in  external 
appearance  from,  a  dried  pea;  whence  indeed  the 
name  of  the  stone.    A  concentric  formation  may 
easily  be  traced  by  mechanical  division  in  some  of 
the  larger  particles;  and  is  evident  in  observing 
the  appearance  of  a  transverse  section  of  most  of 
them  :  in  v\  hich  case  the  nucleus  also,  round  which  the 
deposition  has  taken  place,  may  often  be  distinctly 
seen.    Some  of  the  concretions  are  as  large  as  a 
walnut,   and  contain  a  considerable  proportion  of 
oclTry  clay,  which  gives  them  a  reddish  brown  colour. 
It  occurs  in  the  neighbourhood  of  the  hot  springs  of 
Carlsbad  in  Bohemia;  and,  according  to  IVIr.  Jameson, 
AVerner's  hypothesis  of  its  formation  is  this  :  "  Parti- 
"  cles  of  sand  appear  to  be  raised  in  the  water  by  means 
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"  of  air-bubbles,  and  become  covered  with  calcareous 
"earth,  which  is  deposited  around  them  in  lamellar 
"  concretions  ;  at  length  the  globular  concretions  thus 
"  formed  acquire  so  much  specific  gravity,  that  they 
"  fall  down,  and  being  agglutinated  give  rise  to 
"  Pea-stone  *  :"  but  it  may  be  observed  that  according 
to  this  explanation  the  spherical  concretions  ought  all  to 
be  of  the  same  size,  which  is  very  far  from  being  the 
case ;  or  if  they  increased  in  size  after  their  subsidence, 
their  form  would  become  hemispherical,  since  the 
deposition  of  earthy  matter  would  continue  to  take 
place  only  on  their  upper  surface.  Besides  which,  as 
air  bubbles  usually  burst  upon  coming  to  the  surface 
of  the  -water  through  which  they  have  risen,  it  is  not 
easy  to  understand  why  the  particles  of  sand  should 
not  sink,  immediately  upon  being  disengaged  from 
the  bubbles  that  elevated  them. 


Calcareous  Concretions  of  Tivoli. 

Confetti  di  Tivoli ;  Bellaria  Tiburtina ;  Stalagjnites 
confectionariiis;  Bellaria  lapidea;  of  Wallerius. 

The  appearance  of  these  concretions  fully  justifies 
the  application  of  the  foregoing  names  :  for,  in  shape 
and  whiteness,  they  remarkably  resemble  those  small 
sweetmeats  that  are  formed  by  enveloping  carroway 
seeds,  &c.  in  a  paste  of  sugar ;  and  like  them  also 
they  contain  an  extraneous  nucleus,  round  which  they 
have  probably  been  formed  by  concentric  depositions. 

*  Jameson,  yol.  i.  p.  504. 
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The  incrusting  substance  of  these  concretions  is 
not  entirely  carbonate  of  lime  :  a  proportion  amount- 
ing to  about  one  fifth  of  the  whole,  which  is  very 
light,  of  a  white  colour,  and  insoluble  in  diluted 
muriatic  acid,  appears  to  be  sulphate  of  lime.  A 
number  of  these  cemented  together  would  form  a 
PisoUthus;  but  the  particles  are  not  so  smooth  or 
regular  in  their  form  as  those  of  the  Carlsbad  Pisoli- 
thus,  nor  is  the  concentric  formation  so  evident: 

Limestone  of  a  greyish  black  Colour. 

^lany  of  the  darker  coloured  varieties  emit  a  fetid 
smell  when  scraped,  and  hence  are  called  Swine- 
stones.  Mr.  Kirwan  says  of  these  that  they  are 
"  generally  presumed  to  contain  some  bituminous 
"  substance,  and  with  good  reason ;  though  he  could 
"  procure  none  from  a  specimen  which  he  tried  by 
"  distillation,  nor  any  air  distinct  from  fixed  air*." 

Their  colour  is  dissipated  during  calcination :  and 
as  many  of  them  burn  to  nearly  a  white  lime,  gene- 
rally indeed  in  proportion  to  their  original  darkness 
of  colour,  it  seems  that  they  contain  only  a  small 
quantity  of  iron. 

Bergman  says  that  in  the  mountains  of  West  Goth- 
land dark  coloured  fetidly  smeUing  limestone  occurs 
in  great  plenty,  and  is  there  burned  to  lime;  the 
expense  of  fuel  being  much  diminished,  from  the 
aliment  the  stone  itself  affords  when  heated  to 


*  Kirw.  vol.  i.  p.  90. 
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redness.  Mr.  Kirwan,  from  whom  the  foregoin<j 
statement  is  taken,  adds,  that  this  quaUty  is  known  in 
many  parts  of  the  county  of  Gahvay,  where  this  stone 
abounds,  but  fuel  is  scarce  ;  and  hence  it  is  often  em- 
ployed to  heat  rooms,  as  it  remains  hot  many  hours*. 

Limestones  of  a  light  blue  or  grey  Colour. 

In  many  instances  the  colour  depends  on  the  pre- 
sence of  clay  vvhicii  contains  iron  in  a  low  state  of 
oxydation ;  the  proportion  of  the  clay  amounting  to 
a  little  more  than  one  tenth.  Limestones  of  this  kind 
burn  to  a  buff-coloured  lime ;  and  IMr.  Smeaton  ob- 
served that  lime  of  this  colour  formed  a  harder  mor- 
tar under  water  than  emy  otlier  :  this  property  he  at- 
tributed to  the  presence  of  iron,  and  made  success- 
ful experiments  in  support  of  his  opinion.  He  found 
that  scales  of  iron  from  the  forge,  and  lime,  mixed 
in  equal  proportions,  made  a  good  succedaneum 
for  Puzzolana ;  this  being  a  substance  commonly 
employed  for  giving  to  common  mortar  the  property 
of  hardcnino;  under  water. 

This  vai'iety  of  limestone  is  common  in  Somerset- 
shire ;  and  occurs,  in  the  form  of  shingles  or  larae 
pebbles,  at  Aberthaw  on  the  coast  of  Glarmorcran- 
shire. 

Be  rgman  observed  that  lime  made  from  some 
limestones  of  Upland,  which  became  blackish  by  cal- 
cination, possessed  the  same  property  of  hardening 


*  Kirw.  Tol.  i.  p,  CO. 
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under  nater ;  and  that  this  property  depended  on 
tlic  presence  of  manganese. 

Bluish  grey  limestone  often  passes  into  marl. 

Calcareous  Slate  or  Flagstone. 

Specific  gravity  2,(5. 

There  is  a  very  extensive  quarry  at  Stonesfield, 
near  Woodstock,  the  limestone  of  which  has  the 
property  of  being  easily  separated  into  laminae  by  me- 
chanical means ;  or  even  by  the  action  of  the  atmo- 
sphere. The  manner  in  \vhich  the  eftect  is  produced 
in  the  latter  instance  may  be  understood,  by  a  refer- 
ence to  what  was  said  respecting  that  superficial  dis- 
integration which  takes  place  occasionally  in  calcare- 
ous free-stone  *. 

This  variety  of  limestone  is  employed  very  generally 
for  the  purpose  of  covering  the  roofs  of  houses ; 
whence  it  has  been  called  Lapis  tegularis.  The  pro- 
perty of  being  thus  easily  separated  into  laminae  de- 
pends partly  upon  the  proportion  of  clay  contained 
in  it  (for  this  property  is  in  general  more  remarkable 
in  proportion  to  the  quantity  of  clay  contained) ;  and 
partly  upon  the  nature  of  its  original  deposition :  for 
the  stone  of  some  parts  of  the  quarry  contains  a 
considerable  quantity  of  minute  shells  resembling 
millet  seeds  ;  and  it  seems  worth  observation,  as  con- 
nected with  the  schistose  property  of  the  stone,  that 

*  Vid.  p.  23. 
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the  deposition  of  shells  is  more  abundant  on  the 
surface  than  in  the  substance  of  the  laminoe. 

In  some  instances,  a  singular  arborescent  appear- 
ance is  observable  on  the  contiguous  surfaces  of  ad- 
joining laminae  :  the  colour  of  this  is  for  the  most 
part  black ;  and,  from  some  experiments  that  were 
made  for  the  purpose  of  ascertaining  its  nature,  ap- 
peared to  be  principally  manganese.  The  same  ap- 
pearance is  observable  in  some  varieties  of  Florentine 
marble.  Sometimes  the  colour  is  only  superficial ; 
at  others  it  penetrates  far  into  the  substance  of  the 
stone.  The  explanation  of  the  appearance  is  not 
obvious;  but  perhaps  some  liquid,  holding  the  colour- 
ing matter  in  solution,  originally  insinuated  itself  into 
the  clefts  by  which  the  laminag  are  separated  from, 
each  other,  and  deposited  this,  particle  by  particle ; 
by  something  like  that  continuous  attraction,  if  the  term 
is  allowable,  which  takes  place  in  the  freezing  of 
moisture  on  a  pane  of  glass. 

Marls. 

Specific  gravity  varies  from  1,6  to  2,4. 

If  calcareous  carbonates  contain  a  sufficient  pro- 
portion of  clay  to  crumble  by  exposure  to  air,  and  fall 
into  a  powder  in  water,  they  are  then  called  Marls. 
The  proportion  of  calcareous  carbonate  in  marls 
varies  from  about  two  thirds  to  four  fifths  ;  all  which 
part  may  be  separated  by  most  of  the  acids ;  being 
readily  soluble  in  them  :  the  residuum  is  clay;  which 
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•itself  consists,  as  all  clays  do,  of  al amine  and  silex. 
The  several  constituent  parts  of  marl  are  in  such  a 
minute  state  of  division  as  to  be  invisible  to  the 
naked  eye. 

According  to  tlie  proportion  of  the  calcareous  and 
argillaceous  parts,  different  marls,  as  used  in  agricul- 
ture, are  applicable  to  ditierent  soils  :  where  the  cal- 
careous part  is  comparatively  abundant,  tlje  marl  is 
proportionably  applicable  to  a  clayey  soil ;  where 
the  argillaceous  part  is  more  considerable  than  usual, 
to  a  sandy  soil. 

Marls  have  frequently  a  fissile  structure  ;  and  in 
this  case  may,  by  the  eye,  be  confounded  with  the 
softer  varieties  of  argillite  or  slate,  called  Shale  :  but, 
as  the  former  effervesce  with  acids,  which  the  latter  do 
not,  it  is  very  easy  to  ascertain  the  real  nature  of  each. 

There  is  a  variety  of  schistose  marl  injpregnated 
with  bitumen,  remarkable  for  conjmonly  containing 
the  imi)ression  of  fish  or  marine  plants  :  and  it  is 
further  remarkable  in  this  marl,  that  the  positions  of 
the  fish  are  often  very  much  contorted  ;  as  if  they  had 
died  by  a  violent  death.  Emmerling  indeed  goes  so 
far  as  to  suppose  that  the  copper  pyrites,  often 
found  in  marl  of  this  kind,  was  the  occasion  of 
their  death,  tlieir  substance  itself  being  impregnated 
with  the  pyritical  matter. 

Saussure  mentions  a  curious  fact  respecting  the 
impressions  of  fish  met  with  on  a  hard  schistose  marl 
in  Monte  Bolca,  near  Verona ;  namely,  that  the  im- 

VOL.  I.  E 
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pressions  of  one  hundred  and  five  different  species 
have  heen  there  recognized,  of  which 

Twenty-seven  belong  to  European  seas. 
Thirty-nine    ....  Asiatic  seas. 

Three  African  seas. 

Eighteen  south  American  sea?. 

Eleven  north  American  seas. 

Seven  fresh  water  lakes  and 

rivers  of  different  parts  of  the  world  *. 

From  the  fissile  structure  of  marls,  the  frequent 
presence  of  organic  remains  in  them,  and  the  equa- 
ble mixture  of  their  component  parts,  Wallerius  sup- 
poses that  they  originated  from  the  detritus  of  other 
substances ;  and  that  they  were  once  in  a  liquid 
state.  This  is  now  very  generally  allowed  to  have 
been  their  origin  :  especially  as  they  only  occur  among 
secondary  strata. 

It  appears  from  Pliny,  and  the  Rei  Rusticae  Scri- 
ptores,  that  marls  were  very  anciently  used  as  ma- 
nures. The  principle  of  their  use  is  not  yet  clearly 
understood  :  but  seems  to  depend  partly  on  the  mi- 
nute state  of  division  in  which  the  calcareous  part 
exists ;  for  Wallerius  relates,  that  in  some  countries, 
finely  divided  calcareous  carbonates  are  used  simply 
as  a  substitute  for  marl.  A  similar  practice  prevails 
in  some  parts  of  England ;  and  the  substance  em- 
ployed is  a  kind  of  fine  sand,  consisting  almost 
entirely  of  minute  and  minutely  comminuted  shells, 


*  Sauss.  Voyag.  torn.  vi.  p.  52. 
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met  with  in  the  Scilly  islands,  and  some  parts  of  thfc 
coast  of  Conivvall. 

Ludus  Helmontii. 

Septarium. 

Tophus  in  segmenta  divisus  ;  of  Wallerius. 

This  substance  is  an  indurated  marl,  containing 
numerous  veins  of  carbonate  of  lime,  which  divide  it 
into  distinct  partitions ;  and  hence  the  term  septa- 
rium :  sometimes  the  transverse  sections  of  these  par- 
titions are  nearly  of  a  square  form  ;  and  as  they  then 
resemble  the  surfaces  of  dice,  the  substance  has  been 
called  in  consequence  Ludus  Helmontii;  Van-helmont 
having  particularly  described  it. 

This  variety  of  marl  sometimes  occurs  in  distinct 
and  flattened  spheroidal  nodules ;  sometimes  in  larger 
and  irregularly  shaped  masses,  or  even  strata. 

In  the  former  instance  the  veins  of  calcareous  car- 
bonate are  opaque  and  of  a  white  colour ;  and  so 
distributed  as  to  be  of  the  greatest  dimensions  at 
tlie  centre,  from  whence  they  gradually  diminish 
towards  the  circumference  of  the  nodule,  but  ter- 
minate widiin  it.  From  this  distribution  Mr.  Play- 
fair  draws  a  very  strong  argument  in  support  of 
Dr.  Mutton's  theory ;  since,  as  in  this  case,  "  the 
"  matter  with  which  the  veins  are  filled  could  not 
"  have  been  introduced  by  infiltration  from  without, 
"  or  in  any  other  way  ;  the  only  supposition  left  for 
"  explaining  the  singular  structure  of  the  fossil  is, 
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*'  that  the  whole  mass  was  originally  fluid ;  and  that 

in  cooling  the  calcareous  part  separated  from  the 
"  rest,  and  afterwards  crystallized 

The  argument  is,  I  think,  incontrovertible  in  the 
particular  instance ;  but  in  many  instances  of  the 
massive  and  irregularly  shaped  Ludus,  the  veins  are 
neither  disposed  in  the  same  manner,  nor  are  they  of 
the  same  colour  and  opacity  :  on  the  contrary  they 
possess  that  kind  and  degree  of  transparency  and  co- 
lour, which  is  characteristic  of  those  varieties  of  car- 
bonate of  lime,  that  have  unquestionably  been  depo- 
sited from  water,  as  in  stalagmites,  &c. :  and  besides 
this,  there  are  internal  marks  of  a  periodical  forma- 
tion of  the  vein,  both  from  its  stratified  character, 
and  the  difference  of  colour  in  the  different  corres- 
ponding strata. 

It  may  be  further  observed,  that  the  veins  met 
with  in  marls  of  this  kind,  as  also  in  dark  coloured 
common  limestones,  are  themselves  either  without 
colour ;  or  are  coloured  by  matter  that  is  soluble  in 
water  :  while  the  colouring  particles  of  the  substance 
containing  them  are  insoluble  in  water. 

Marl  sometimes  occurs  in  the  form  of  distinct  no- 
dules, which,  in  their  natural  position,  resemble  peb- 
bles imbedded  in  the  surrounding  soil.  These  nodules 
are  usually  met  \\i\h  in  beds  of  marly  clay  ;  and  are 
often  arranged  with  much  regularity;  as  in  some 


*  Playf.  Illust.  pp.  30,  31. 
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of  the  quarries  of  Shotovcr  hill,  in  the  neighbour- 
hood of  Oxford.  Pliny  seems  to  describe  a  no- 
dular marl  of  this  kind  under  the  name  of  Creta  Co- 
lumbina  :  "  GVeZ*/*  excitatur  lapidum  modo :  sole  et 
gelatione  ita  solvitur  ut  tenuissimas  bracteas  faciat. 
*'  Hagc  ex  aequo  fertilis  *."  He  alludes  to  a  variety  of 
marl  of  whicli  he  has  been  speaking.  The  large  no- 
dules in  Shotover  hill  undergo  nearly  the  same  disinte- 
gration, by  exposure  to  the  changes  of  the  atmos- 
phere. 

Stalactitic  Carbonate  of  Lime. 

Water,  in  penetrating  through  marble  or  limestone 
strata,  very  commonly  becomes  impregnated  in  its 
passage  with  particles  of  the  calcareous  carbonate; 
which  it  subsequently  deposits,  either  by  simple  ex- 
posure to  air,  or  upon  the  surface  of  extraneous 
bodies  with  which  it  comes  into  contact:  in  the  first 
instance  mvin"  rise  to  those  formations  called  Sta- 
lactites,  &c. ;  in  the  last,  those  earthy  incrustations 
commonly  called  Petrifactions. 

The  most  familiar  instance  of  the  deposition  of 
calcareous  matter  from  water  is  that,  which  takes 
place  on  the  inner  surface  of  vessels  employed  for 
the  purpose  of  boiling  water  impregnated  with  cal- 
careous carbonate  :  it  is  called  by  Wallerius,  Tophus 
Calcareus  lebetum  ;  the  term  tophus  arising  from  its 


*  Nat.  Hist.  lib.  xtU. 


38 


EARTHY  SUBSTANCES. 


resemblance,  in  lightness  of  texture,  to  real  tophi  or 
volcanic  productions.    A  similar  deposition  takes 
place  at  a  common  temperature,  upon  the  surface 
of  tubes  and  reservoirs  conducting  and  holding  the 
same  kind  of  water.  The  incrustation  separated  from 
the  sides  of  Carfax  conduit,  in  Oxford,  (at  the  time 
of  its  removal,  about  twenty-five  years  since)  was 
nearly  an  inch  in  thickness ;  and  of  a  distinctly  sparry 
structure.   There  is,  in  the  Oxford  collection,  part  of 
a  wooden  duct  that  served  to  convey  the  water  from 
this  conduit :  the  transverse  section  of  it  is  of  a  square 
form,  and  it  is  worthy  of  observation  that  the  calca- 
reous incrustation,  w  hich  is  of  a  stratified  appearance, 
is  of  equal  thickness  on  every  one  of  the  four  sur- 
faces :  by  which  it  appears,  that  a  deposition  of 
this  kind  is  not  merely  mechanical ;  nor  does  it  ne- 
cessarily follow,  as  some  have  argued,  that  such  de- 
positions accumulate  according  to  the  law  of  gravity  : 
and  hence  there  is  no  difficulty  in  supposing,  that  ver- 
tically situated  veins  may  have  been  sometimes 
formed  by  lateral  and  successive  depositions  *. 

Agaric  Mineral. 

Creta  farinacea,  spmgiosa ;  of  Wallerius. 

Lait  cle  Montagne ;  from  its  white  appearance,  while 

oozing  from  the  clefts  of  mountains. 
Lac  Lun<z ;  from  a  similar  appearance  with  the 

*  Vid.  the  article  Ludus  Ilelmontii. 
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foregoing,  which  occurs  in  a  particular  cave  in 
Phrygia :  this  cave,  according  to  the  tradition  of 
the  neighbourhood,  having  been  formerly  fre- 
quented by  Diana. 
This  is  a  stalactitic  deposition  of  carbonate  of 
lime,  frequently  met  with  in  the  clefts  of  calcareous 
strata,  particularly  such  as  are  of  a  porous  texture ; 
in  some  instances  it  adheres  to  the  sides  of  the  cleft 
witli  the  resemblance  of  a  fungus  {(igaricum) :  and 
hence  its  name. 

The  appearance  that  gave  rise  to  the  term  Lac 
Lunee  is  often  observable  in  that  bed  of  gravel  which 
is  situated  on  the  north  side  of  Oxford,  between  the 
Isis  and  the  Cherwell :  and  is  explained  by  the  nature 
of  the  gravel  which  contains  a  considerable  proportion 
of  broken  shells  :  whence  also  the  petrifying  nature 
of  the  brooks  that  issue  from  this  stratum  *. 

Atjaric  mineral  is  sometimes  confounded  with  a  va- 
riety  of  clay  ;  but  may  be  easily  distinguished  by  means 
of  its  ready  solubihty  in  diluted  nitric  or  muriatic  acid, 
which  scarcely  acts  on  the  latter  substance. 

It  is  very  common  in  Switzerland,  where  it  is 
much  used  for  the  purpose  of  whitening  the  fronts  of 
houses. 

The  limestone  of  that  part  of  Oxfordshire  round 
Chipping-Norton,  and  the  adjacent  towns,  very  com- 
monly undergoes  an  alteration  which  converts  it  into 
the  state  of  Agaric  Mineral.    In  some  notes  of  ex- 

*  Vid.  the  article  OsteocoUa. 
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periments,  made  about  four  or  five  years  since,  I  find 
that  a  piece  of  limestone  of  this  nature,  but  as  yet 
unaltered,  lost  less  of  its  weight  by  calcination  than 
common  limestones  lose.  The  experiment  was  not 
repeated,  and  therefore  I  should  not  rest  much  on 
this  result;  but  that  it  corresponds  with  the  results 
of  other  experiments,  made  with  the  view  of  ascer- 
taining the  proportion  of  carbonic  acid  contained  in 
limestone  of  this  kind.  By  these,  in  which  the  car- 
bonic acid  was  expelled  by  means  of  muriatic  acid, 
it  appeared  that  equal  weigiits  of  Parian  marble, 
of  Portland  stone,  and  of  calcareous  spar,  yielded 
very  nearly  equal  quantities  of  carbonic  acid  gas, 
or  fixed  air :  that  the  limestone  in  question,  when 
unaltered,  yielded  a  considerably  less  proportion  of 
carbonic  acid  than  the  foregoing  calcareous  carbo- 
nates ;  but  that  when  converted  into  agaric  mi- 
neral it  yielded  the  same  proportion.  The  ex- 
periments were  repeated  two  or  tlnee  times  with 
different  weights  of  the  various  substances,  and,  if 
accurate,  lead  to  the  following  inference ;  that  agaric 
mineral  is  probably  produced  from  a  calcareous 
carbonate,  containing  a  less  proportion  than  usual  of 
carbonic  acid,  by  the  absorption  of  the  additional 
quantity  requisite  for  its  chemical  saturation. 

A  variety  of  agaric  mineral  is  met  with  in  the  fornr 
of  slime  or  mud  at  the  bottom  of  fresh  w  ater  lakes. 
This  is  the  case  at  Langors  pool,  near  Brecon,  where 
it  is  perhaps  brought  by  torrents  from  adjoining  cal- 
careous hills. 
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Stalactitic  Incrustations. 

If  water  impregnated  with  calcareous  matter  re- 
mains long  in  contact  with  extraneous  substances, 
an  earthy  incrustation  takes  place,  that  soon  excludes 
the  incrusted  substance  from  view ;  which  thus,  in 
common  language,  is  said  to  be  petrified  :  tlie  shape, 
tliat  is,  remaining  the  same;  but  the  substance  in 
appearance  converted  into  stone.    In  this  manner 
are  formed  the  well  known  pcirifactions  of  birds' 
nests,  moss,  leaves,  &c.    If  the  process  be  carried 
on  for  a  sufficient  lengdi  of  time,  and  the  incrusted 
body  be  of  a  perishable  nature,  as  in  the  case  of  ve- 
getable matter,  the  whole  of  this  is  removed  by  gra- 
dual decay,  and  the  remaining  mass  is  entirely  earthy: 
but  its  form,  and  the  circumstances  of  its  situation, 
will  generally  serve  to  shew  its  origin. 

The  warm  springs  of  St.  Philippe  in  Tuscany  con- 
tain a  great  proportion  of  calcareous  matter,  which 
they  deposit  so  compactly  round  substances  immersed 
in  them  as  to  be  employed  for  the  purpose  of  obtaining 
casts,  and  models  &:c.  With  this  view  hollow  mould* 
being  sus[)ended  in  the  water,  the  earthy  particles  are 
de})osited  in  them ;  and  the  deposition,  when  rcn)oved 
from  the  mould,  preserves  the  exact  impression  of  it. 
These  incrustations  are  very  delicately,  but  very 
firmly  compacted ;  and  of  a  whiteness  equal  to  that 
of  Carrara  marble.   It  is  said  that  there  a.e  springs  of 
the  same  kind  near  Gia- ca-Velica  in  Peru;  and 
that  many  vases  and  statues  &c.  are  placed  in  the 
vor.  I.  Gr 
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Church  of  Lima,  which  have  been  formed  from  such 
depositions  as  those  of  St.  Philippe.  In  a  similar 
manner  (as  Kircher  relates  in  his  Mundus  Subter- 
raneus  *),  the  inhabitants  of  the  neighbourhood  of 
Tolfa  incrust  wooden  models  of  crucifixes  and  candle- 
sticks with  crystals  of  alum,  by  keeping  them  im- 
mersed for  some  time  in  a  solution  of  that  salt; 
and  with  these  adorn  their  altars. 

Osteocolla. 

The  substance  so  called  by  the  earlier  mineralogical 
writers,  from  its  resemblance  to  a  mass  of  agglutinated 
bones,  is  nothing  more  than  a  calcareous  deposition 
that  has  taken  place  round  small  branches  and  twigs 
of  trees.  In  many  instances  the  vegetable  substance 
has  been  removed,  and  its  place  supplied  by  the  de- 
position of  fresh  earthy  matter:  seldom  however 
entirely ;  for  in  making  a  transverse  section  of  any  of 
the  branches  of  such  a  mass,  there  may  be  generally 
observed  the  trace  of  a  longitudinal  cylindrical  cavity  ; 
which  shews  that  the  deposition  originally  took  place 
on  something  that  has  been  subsequently  removed. 

The  incipient  stage  of  the  process  just  described 
may  be  seen  in  some  of  the  springs  of  Shotover  hill, 
near  Oxford  :  and  in  many  of  the  small  brooks  which 
run  into  the  Cherwell  on  the  north  side  of  that  city. 
The  dead  leaves  &c.  found  in  the  bottom  of  these 


*  Vol.  i.  p.  33S. 
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brooks  being  generally  covered  with  a  thin  earthy 
incrustation,  which  readily  peels  off. 

Stalactite. 

The  term  stalactite  is  applied  particularly,  to  those 
calcareous  concretions  which  are  formed  on  the  roofs 
of  natural  caverns ;  and  which  resemble  in  their  shape 
the  common  icicle. 

The  matter  of  the  stalactite,  as  has  been  already 
stated,  is  conveyed  by  water  that  has  penetrated  die 
contiguous  strata ;  and  in  its  deposition  assumes  va- 
rious appearances  according  to  accidental  circum- 
stances. 

If  the  water  oozes  through  very  slowly,  some 
time  elapses  before  a  drop  is  formed  of  sufficient  size 
to  fall  by  its  own  weight ;  and,  in  this  interval,  some 
of  the  calcareous  particles  are  separated  from  the 
,  water,  and  adhere  to  the  roof  In  this  manner  suc- 
cessive particles  are  separated  and  attached  to  each 
other,  until  a  stalactite  is  formed. 

When  the  formation  is  rapid,  the  texture  is  com- 
paratively loose,  and  of  an  earthy  appearance ;  and 
this  is  particularly  the  case  with  those  stalactites  that 
are  formed  from  recently  constructed  arched  buildings, 
as  bridges,  or  cellars  ;  where  the  stalactite  is  made  up 
of  thin  concentric  cylinders,  like  a  roll  of  fine  cinna- 
mon. In  other  instances  the  substance  is  completely 
sparry :  and,  often,  very  closely  resembles  the  trans- 
parent part  of  the  quill  of  a  bird's  wing ;  and  not 
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unfrequently  terminates  in  a  spherical  assemblage  of 
small  pointed  crystals. 

Flos  FerrL 

The  form  of  this  is  irregularly  coralloid.    It  is  met 
with  at  Schemnitz  in  Stiria  in  the  clefts  of  sparry 
iron  ore  ;  from  which  circumstance,  and  the  delicacy 
of  its  general  appearance,  it  has  received  the  above 
appellation :  but  it  contains  no  iron.    Some  sup- 
pose it  to  be  a  stalactitic  carbonate  of  lime.  Count 
Bournon  has  conjectured  that  its  form  is  the  effect 
of  sublimation  ;    the   direction   of  the  coralloid 
branches   being  too  wavy  and  uncertain  to  have 
proceeded  from  stalactitic  deposition.    A  tranverse 
section  of  this  substance  shews  a  delicate  instance  of 
a  fibrous  radiated  texture :  the  branches  are  often 
of  a  silky  lustre  externally,  owing  to  an  aggregation 
of  very  minute  crystals,  superficially  investing  them. 

Stalagmite. 

If  the  percolation  of  water  containing  calcareous 
particles  is  too  rapid  to  allow  time  for  the  forma- 
tion of  a  stalactite,  the  earthy  matter  is  deposited 
from  it  after  it  has  fallen  from  the  roof  upon  the  floor 
of  the  cavern;  and  in  tliis  case  the  deposition  is 
called  a  stalagmite  :  a  verbal  distinction  adopted 
merely  for  the  convenience  of  description. 

Stalagmites  are  commonly,  at  least  in  the  early 
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stage  of  their  formation,  of  a  mamillary  shape : 
by  g  adual  accumulation  they  become  conical. 

In  some  instances  the  separation  of  the  calcareous 
matter  lakes  place  both  at  the  roof  and  on  the  floor 
of  tlie  cavern ;  and,  in  the  course  of  time  the  sub- 
stance of  each  deposition  increasing,  they  both  meet; 
and  form  an  irregular  but  continued  pillar.  Local 
circumstances,  and  the  degree  of  celerity  with  which 
the  deposition  takes  place,  vary  the  appearance  of 
the  effect  produced  ;  and  hence  those  grotesque  ac- 
cumulations which  have  been  described  as  represent- 
ing the  forms  of  various  animate  and  inanimate  sub- 
stances :  as  the  fancied  figures  of  lions  &c.,  in  some 
of  the  caverns  near  Buxton,  and  in  other  parts  of 
Derbyshire.  In  the  quarries  of  the  island  of  Antiparos 
these  depositions  have  been  carried  to  a  great  extent : 
an  account  of  the  fantastic  shapes  of  which  is  given  in 
extravagant  terms  in  a  letter  written  to  Kircher,  in- 
serted in  his  Mundus  Subterraneus  *.    A  passage  in 
Pliny  is  applicable  to  this  part  of  the  subject :  In- 
ter  plurima  alia  Italire  miracula,  ipsa  marmora  in 
lapicidinis  crescere  auctor  est  Papirius  Fabianus, 
"  naturce  rerum  peritissimus  :  exemptores  quoque  af- 
firmant  compleri  sponte  ilia  montium  ulcera  'l'." 
The  latter  circumstance  is  often  affirmed  of  the  quar- 
ries of  Antiparos. 


*  Vol.  i.  p.  122—130. 
t  Nat.  Hist.  lib.  xxxvi. 
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It  has  been  already  said  *  that  stalagmitical 
depositions  constituted  the  alabaster  of  the  an- 
cients. 

Greenish  white  Stalagmite  of  Derbyshire. 

Specific  gravity  3, 1 . 

In  making  some  experiments  to  ascertain  the  na- 
ture of  the  colouring  matter  of  this  stalagmite,  I 
found  that  it  contained  a  considerable  proportion 
of  oxyd  of  zinc  :  and  I  have  reason  to  think  that  not 
only  the  perfectly  white,  but  also  the  green  part  owes 
its  colour  purely  to  this  oxyd.  I  did  not  ascertain 
the  exact  proportion  of  the  metallic  oxyd  ;  but  it  ap- 
peared to  be  considerable ;  as  might  indeed  be  sup- 
posed from  the  specific  gravity  of  the  mineral :  this 
being  much  greater  than  in  the  case  of  calcareous 
stalagmites  in  general. 

Observations  on  Stalactites,  S^c. 

In  the  generality  of  instances  these  depositions  are 
of  a  light  brown  colour,  and  opaque ;  or  of  a  dirty 
straw  colour,  with  some  degree  of  transparency :  the 
colour  is  probably  owing  to  the  presence  of  vegetable 
matter  dissolved  by  the  water  in  its  passage  through 
the  soil.  In  other  respects  stalactitic  carbonate  of 
lime  is  purer  than  that  of  the  strata  from  whence  it  is 
derived ;  the  water  not  readily  dissolving  other  ear- 
thy or  any  of  the  metallic  matter  contained  in  them. 


*  Vid.  p.  15. 
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Air.  Coxe,  during  his  travels  through  Europe,  ne- 
ver failed  to  observe  that  calcareous  depositions 
abounded  in  all  those  districts  where  the  disease 
called  Goitres  was  prevalent.  Pallas  mentions  the 
coincidence  of  this  disease,  and  of  springs  Impregnat- 
ed with  calcareous  carbonate  on  the  banks  of  the 
Volga :  the  same  coincidence  is  well  known  in  Der- 
byshire ;  and  is  met  with  frequently  in  Oxfordshire. 
It  has  often  been  observed  in  Sumatra;  in  which  last 
place  at  least  the  origin  of  the  disease  cannot  be  re- 
ferred, as  it  often  is,  to  the  custom  of  drinking  snow 
water.  A  paper  however,  written  by  Dr.  Reeve, 
in  the  Philosophical  Transactions  for  1808,  contro- 
verts tiie  truth  of  the  supposition,  that  this  disease 
arises  from  the  use  of  water  impregnated  with  cal- 
careous carbonate. 

General  obserrations  on  Calcareous  Sti'ata. 

Saussure  says  it  is  a  general  observation,  though 
subject  to  some  exceptions,  that  in  the  great  chains 
of  mountains  the  exterior  ridcjes  are  calcareous  : 
and  that  secondary  limestones,  containing  or  made 
up  of  shells,  are  almost  always  covered  with  sand- 
stone, and  breccias  of  various  kinds.  It  has  been 
already  said,  that  of  calcareous  strata  in  general, 
those  which  are  called  Primitive  have  the  lowest  rela- 
tive situation.  Calcareous  free-stones  and  marls  on 
the  other  hand  are  placed  nearest  the  surface ;  and 
are  supposed  in  consequence  to  have  been  the  last 
deposited. 
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With  respect  to  the  organic  remains  met  with  in 
secondary  carbonate  of  hinc,  it  has  been  observed, 
that  their  form  appears  in  general  to  have  been  well 
preserved  :  and  this  not  only  in  the  case  of  hard,  but  of 
soft  and  perishable  substances  ;  whereas  those  orga- 
nic remains  that  occur  in  clay  arc  in  general  more  or 
less  flattened.  This  circumstance  is  curious,  because 
in  reasoning;  from  the  different  characters  of  the  stra- 
ta,  one  should  have  supposed  that  the  pressure  of  tlie 
latter  would  have  been  much  less  than  of  the  for- 
mer ;  and  the  form  of  the  contained  substances  con- 
sequently less  altered. 

Calcareous  strata  are  often  remarkably  contorted, 
and  in  some  instances  appear  even  to  have  been  ele- 
vated, and  thrown  back  upon  themselves.  In  all  tiiese 
contortions,  however,  they  preserve  their  mutual 
parallelism. 

The  hardest  and  most  compact  carbonates  produce 
the  best  lime  :  and  in  all  instances  the  lime  is 
better,  if  the  stone  has  been  calcined  soon  after  its 
removal  fr  om  the  cjuarry  i  this  effect  seems  to  depend 
on  the  moisture  remaining  in  it;  for  when  limestone 
that  is  to  be  calcmed  is  very  dry,  it  is  customary  to 
sprinkle  it  with  water  just  before  it  is  put  into  the 
kiln. 

Many  compact  limestones  contain  some  proportion 
of  carbon,  derived  probably  from  animal  or  vegetable 
decomposition  :  in  some  the  carbon  is  combined  with 
bitumen.    The  bituminous  particles,  bcinor  volatile 
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may  be  driven  off  by  heat  simply :  the  carbon  can 
only  be  driven  off  by  the  joint  action  of  heat  and 
air ;  and  hence  limestones  containing  it,  w  hen  calcined 
in  close  vessels,  never  give  a  perfectly  white  lime. 

Satin  Spar. 

Lime  ....  50,8 
Carbonic  Acid     .  47,6 

98,4  Mr.  Pepys. 

This  snbstance  when  polished  has  that  kind  of 
lustre  which  belongs  jfarticularly  to  satin  :  and  seems 
to  derive  this  from  its  fibrous  structure,  joined  with  a 
certain  degree  of  transparency  in  tlie  separate  fibres. 
The  structure  of  it  is  remarkable  from  an  appearance 
of  stratification  in  a  direction  at  ri^ht  anQ;les  to  that 
of  the  fibres  :  but,  according  to  Mr.  Gregory  Watt, 
this  is  common  to  substances  in  general  of  a  fibrous 
and  radiated  structure. 

There  is  a  specimen  in  the  Oxford  collection  con- 
sisting of  several  tabular  pieces  of  fibrous  carbonate 
of  lime  applied  irregularly  to  each  other :  the  fibrous 
appearance  is  nearly  as  delicate  as  that  of  the  satin 
spar,  but  the  structure  is  not  so  compact,  and  the 
substance  is  completely  opa([ue. 

There  is  another  specimen  in  the  same  collec- 
tion, said  to  have  been  found  in  tlie  neigiibourhood  of 
Bath,  of  a  dirty  brown  colour;  the  structure  of  which 

VOL.  I.  H 


30  EARTHY  SUBSTANCES. 


is  SQ  loose  that  each  fibre  may  be  readily  detached 
from  the  mass,  and  then  easily  crumbles  bet\veen  the 
finsers  in  a  transverse  direction  to  its  leng-th.  The 
same  transverse  separation  takes  place  also  in  the 
mass,  giving  the  appearance  of  steps.  These  ob- 
servations are  merely  made  with  a  reference  to  the 
apparently  similar,  though  more  compact  structure, 
in  the  satin  spar ;  under  the  idea  that  with  respect 
to  their  original  formation  the  two  last  mentioned 
varieties  may  be  connected  with  that  substance. 

The  satin  spar  of  Cumberland  occurs  in  a  rock  of 
argillaceous  schistus  :  tlie  substance  of  the  spar  is  in- 
tersected, at  right  angles  to  the  fibres,  by  yellow  ish 
green  veins  of  iron  pyrites. 

Satin  spar  occurs  also  in  Derbyshire,  according  to 
Mr.  Jameson. 

Crystallized  CAnnoyATE  of  Lime. 

Calcareous  Spar ;  as  commonly  denominated  in  this 
country. 

The  primitive  form  of  crystallized  carbonate  of  lime 
is  a  rhombic  parallelepiped  :  and  if  any  of  its  varieties 
be  broken,  by  a  force  apphed  however  indiscriminately 
as  to  its  direction,  the  fragments  will  always  be  rhom- 
boidal :  and  although  the  dimensions  of  the  corres- 
ponding sides  may  differ  in  different  instances,  the 
angles  w  ill  invariably  be  tlie  same. 
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All  the  transparent  varieties  of  calcareous  spar 
have  a  double  refracting  power. 

Mmiy  calcareous  spars  are  partially  transparent : 
the  opaque  parts  are  often  milk  white ;  and  I  have 
found  in  several  instances,  that  these  parts  contain 
oxyd  of  zinc :  in  which  they  resemble  the  greenish 
white  stalagmite  of  Derbyshire  *. 

The  specific  gravity  o-f  calcareous  spars  is  about 
2,7.  They  do  not  effervesce  with  acids  so  violently 
as  other  forms  of  carbonate  of  lime ;  probably  on 
account  of  their  greater  density.  If  they  are  trans- 
parent, there  is  scarcely  any  deposition  during  their 
solution. 

JPrhnitke  Calcareous  Spar. 

The  form  of  this,  is  a  parallelepiped  ;  the  sides  of 
which  are  similar  and  equal  rhombs,  with  angles 
of  101' 30',  and  7'6^  30. 

Primitive  crystals  of  carbonate  of  lime  are  not 
often  met  with ;  but  rhomboidal  fragments  of  secon- 
daij  crystal  are  ft-eq«ently  mistaken  for  them.  The 
sui^feces  of  the  primitive  crystal  are  sometimes 
convex. 

Secondary  rhomboidal  crystals  occur;  which  are 
more  or  less  obtuse  than  the  primitive :  one  variety 
is  nearly  cubic. 


*  Vid.  p.  46. 
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Jceliuul  Spar. 

Iceland  Crystal ;  from  the  place  whence  it  comes. 
Double  refracl'wg  Spar;  from   the    property  de- 
scribed above  *. 

Specimens  of  this,  which  is  not  a  natural  variety  of 
calcareous  spar,  are  transparent,  of  a  rhomboidal 
form,  and  shew  very  dintinctly  the  effect  of  the 
double  refracting  power :  they  are  commonly  said  to 
be  fragments  of  double  six-sided  pyramidal  crystals, 
which  are  met  with  on  the  western  coast  of  Iceland. 

The  iridescent  appearance  frequently  observable 
in  the  interior  of  Iceland  spar  arises  merely  from 
the  refraction  of  rays  of  liiiht,  occasioned  by  the 
splitting  of  the  laminae  of  this  substance.  The  same 
effect  may  arise  from  a  similar  cause  in  any  fragment 
of  a  transparent  variety  of  calcareous  spar. 

Dog-lootli  Calcareous  Spar, 
ChaiLV  Carbonatee  Metastatique ;  of  Haiiy. 

This  variety,  v.  hich  is  very  common  in  Derbyshire, 
has  a  dodccahedral  form;  the  outline  of  each  sur- 
face being  a  scalene  triangle.  Its  appearance,  upon 
the  whole,  represents  a  double  six-sided  pyramid  : 
but  insulated  crystals  arc  not  often  met  with ;  and, 
in  general,  w  licn  the  crystals  are  grouped,  one  only 


*  Yid.  p.  51. 
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of  the  pyramids  is  seen.  The  form  of  this,  the  apex 
being  very  acute,  has  given  rise  to  the  epithet  Dog- 
tooth. Bergman  obtained  the  primitive  form  from 
this  variety  by  mechanical  division. 

In  this  crystal  there  is  a  correspondence  of  par- 
ticuhir  angles,  and  the  degree  of  inclination  of  parti- 
cular faces,  uith  the  primitive  crystal :  and  hence  the 
epithet  mttastatique.  "  Ces  deux  proprietes  produi- 
"  sent  une  espt^ce  de  metastases  ou  de  transport  des 
"  angles  du  noyau  sur  le  cristal  secondaire,  ce  qui  a 

donne  naissance  au  mot  metastatique*." 

In  the  Ecton  copper  mine,  situated  on  the  borders 
of  Derbyshire  and  Staffordshire,  very  remarkable 
specimens  of  a  variety  of  the  dog-tooth  crystallization 
occurred  some  years  since  :  they  are  transparent,  and 
of  a  greenish  brown  colour ;  and  contain  within  them 
numerous  minute  crystals  of  copper  pyrites,  some- 
times of  a  bright  yellow  colour,  sometimes  beautifully 
iridescent.  These  specimens  occur  very  commonly 
in  niineralogical  cabinets. 

Many  specimens  of  the  stalactitical  iron  ore  of 
Gloucestershire  are  studded  with  small  dow-tooth 
crystals  of  calcareous  spar,  of  a  reddish  brown  co- 
lour :  the  apex  only  of  each  crystal  is  perceptible, 
projecting  from  one  of  the  solid  angles  of  a  rhombic 
crystal  that  has  been  formed  round  each  of  the  dog- 
tooth crystals.    The  appearance  is  very  remarkable. 


*  Ilaiiy,  torn.  ii.  n.  135. 
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Prismatic  Calcareous  Spat\ 
ChaiLV  Carhonatce  prlsinatiqm ;  of  Haiiy. 

The  foi'm  of  this  crystal  is  a  regular  six-sided 
piisui :  it  was  from  this  variety  that  Ilaiiy  con- 
ceived the  possibility  of  extracting  the  primitive  form 
01*  crystals  in  general.  A  specimen  of  hexliedral  car- 
bonate of  lime  was  given  him,  which  was  ineomipliete 
only  iu  one  part :  the  &i*rfe;ce  of  the  incomplete  part 
bad  adlaered  to-  the  mass  from  which  the  crystal  was 
detached.  This  ciixumstance  suggested  the  idea  of 
dividojag  the  crystal  in  different  directions  ;  and  by 
pes.severing-  in.  the  manner  alreaidy  explained  % 
M.  Haiiiy  extracted  a  rhouajbic  paraUelepi-pedi. 

Crystals  of  this  variety,  met  wuth  iu  the  Hartz  ami' 
in,  Bohemia,  are  often  paitially  of  a  milk  white  coloau; 
Qw:ing  ta  the  presence  of  oxyd  of  zinc. 

Nail-hcackd  CclLcojxous  Spar. 

Crystals  of  tliis  form  are  a  variety  of  the  six-sidedi 
prism,,  terminated  at  eacli  extremity  by  a  fla±  three- 
sided  pyramid,  resembling  the  head  of  a  common 
nail :  this  resemblance  has  given  rise  tn  die  epithet 
by  which  the  variety  is  distinguished; 

There  is  a  curious  specimeiv  from  Cumberland,  in 
the  Oxford  collection,,  compounded  of  rhomboidal 
and'  nail-headcd  crystals ;  ia  M  liichj  two  of  tiie  diag(j- 


Vid.  InUoducdon. 
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iial  solid  angles  of  the  fbrmor  are  surmounted  by  an 
imperfect  crystal  of  tlie  latter. 

Arragon  Spar,  a?id  Arrogonite. 

Harder  than  Calcareous  Spars  in  general. 
^  Slightly  phosphorescent,  when  throw  n  in  powder  on 
burning  coals. 
Specific  gravity  2,9- 

This  variety  of  calcareous  spar  occurs  in  the  form 
of  short  regular  six-sided  prisms,  commonly  of  a  dull 
brownish  green  colour,  singularly  blended  with  a 
shade  of  violet ;  and  slightly  transparent  at  the  edges. 
The  surfaces  of  the  sides  of  the  prism  are  compa- 
ratively smooth  :  those  of  the  base  are  channelled, 
by  lines  radiating  from  the  centre :  and,  often,  six  of 
tlicse  channelled  lines  are  stronger  than  the  rest,  so 
that  the  crystal  appears  as  if  it  might  be  easily  di- 
vided into  six  triangular  prisms. 

Crystals  of  Arragon  spar  often  contain  smaller 
crystals  of  the  same  imbedded  in  them  ;  as  also  several 
small  crystals  of  quartz,  coloured  by  red  oxyd  of  iron. 

According  to  the  analysis  of  Klaproth,  this  sub- 
stance differs  not  from  common  carbonate  of  lime  as 
to  its  constituent  |>£irts;  but  as  it  is  irreducible  by 
the  usual  means  to  the  form  of  the  primitive  crystal, 
]\[.  Ilaiiy  thinks  that  it  must  be  a  distinct  species. 
Werner  conjectures  that  it  may  contain  phosphoric 
»cid,  from  its  resemblance  to  apatite,  a  variety  of 
phosphate  of  lime. 
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It  was  first  met  with  in  the  province  of  Arragon  ; 
and  since,  in  France  and  Germany. 

The  matrix  is  sometimes  a  red  clay,  sometimes  a 
Sjypsum. 

There  is  a  siihstance  usually  placed  among  calca- 
reous spars,  of  a  closely  radiated  prismatic  structure  ; 
colourless,  and  nearly  as  limpid  as  rock  crystal;  and, 
like  Arragonite,  harder  than  calcareous  spars  in  gene- 
ral :  this,  according  to  Count  Bournon,  may  be  con- 
sidered as  a  variety  of  Arragonite. 

Pearl  Spar. 

Sidero  Calcile;  of  Kirwan:  from  its  component  parts, 

calcareous  earth  and  iron. 
Broxvn  Spar  ;  from  its  change  of  colour  by  exposure 

to  air  or  heat. 
Specihc  gravity  2,8. 

Carbonate  of  Lime  .    .    .  . 
Oxyd  of  Iron  and  Manganese  .  4 

100  Berthollet. 

This  substance  is  called  Pearl-spar  from  its  colour 
and  peculiar  lustre.  Where  the  proportion  of  iron 
and  manganese  is  sufiicient  to  raise  the  specific  gra- 
vity above  3,  the  pearly  lustre  is  not  present :  and 
where  the  proportion  of  the  same  substances  is  suffi- 
cient to  raise  the  specific  gravity  to  3,6,  it  is  to  be 
considered  as  the  ore  of  iron  called  Spathosc,  or 
Sparry. 
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Pearl-spar  is  harder  than  common  carhonate  of 
lime  ;  and  effervesces  slowly  with  acids  :  but  it  is 
reducible  to  the  primitive  crystal.  It  becomes 
magnetic  by  the  blowpipe,  in  consequence  of  the  iron 
contained  in  it :  and  blackens  by  the  same  process, 
or  by  exposure  to  air,  in  consequence  of  the  manga- 
nese contained  in  it. 

It  is  commonly  met  with  in  the  form  of  veins,  or 
a  crystalline  incrustation  investing  other  minerals: 
the  latter  arrangement  appearing  to  be  the  result  of 
small  flattened  rhombs  applied  to  each  other  in  a 
curved  direction,  so  as  to  give  a  foliated  appearance. 
It  is  said  by  Mr.  Jameson  to  be  one  of  the  principal 
vein  stones  in  the  mining  district  of  Freyberg,  and  to 
be  considered  as  indicatino;  the  neighbourhood  of  rich 
silver  ore. 

Rhomb- Spar. 

Bitter  Spar ;  from  the  magnesia  contained  in  it ; 
v\'hich  was  originally  denominated  the  earth  of 
bitter  salt,  because  obtained  readily  from  sulphate 
of  magnesia  (Epsoin  salt ). 

Muri-calcite^  of  Kirv/an  ;  from  the  magnesia  and 
lime  contained  in  it :  magnesia  having  been  called 
muriatic  earth,  as  being  the  base  of  one  of  the  sa- 
line substances  contained  in  sea-water. 

Blackens  and  becomes  magnetic  by  tlie  blowpipe. 
'  Specific  gravity  2,5. 

VOL.  I.  I 
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Rhomh-spar  from  the  Tyrol  .  .  from  Sweden, 

Carbonate  of  Lime  ....  5'2  ...  73 
Carbonate  of  Magnesia  ...  45  ...  2.5 
Oxyd  of  Iron  and  Manganese  .     3    .    .    .  2 

100  Klapr.    \00 Klapr. 

A  specimen  in  the  Oxford  collection  consists  of 
several  rhombic  crystals  grouped  together,  some  of 
them  nearly  an  inch  in  diameter :  they  have  externally 
a  brown  ochry  incrustation;  internally  they  are  of  a 
pearly  lustre,  yellowish  colour,  and  nearly  transparent^ 
They  blacken  and  become  magnetic  by  the  blow- 
pipe; and  in  their  chemical  characters  in  general 
answer  to  rhomb-spar. 

Rhomb-spar  is  considered  by  some,  and  properly, 
as  it  appears  from  the  description  just  given,  to  be  a 
variety  of  pearl-spar. 

It  is  found  at  Konigsberg,  in  Norway;  in  Saxony; 
in  the  Tyrol ;  in  Cornwall ;  and  on  the  banks  of  Loch 
Lomond. 

Ve'ms  (^'c.  of  Calcareous  Spar. 

Under  this  head  may  be  comprehended  those  veins 
&c.  which  occur  in  calcareous  strata  in  creneral :  as 
the  white  sparry  veins  observable  in  black  limestones; 
and  those  crystallized  incrustations  that  take  place  in 
the  cavities  of  coarse  calcareous  free-stone,  which  are 
very  common  in  the  limestone  of  Oxfordshire,  and 
i«  that  of  Yorkshire.    The  cavities  in  which  this 
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crystalline  incrustation  has  taken  place  are  often  irre- 
gular, and  the  explanation  of  their  origin  not  obvious; 
but  sometimes  they  are  nothing  more  than  the  hollow 
of  shells  contained  in  the  limestone  where  they  occur. 
These  veins  and  incrustations  have  perhaps  been 
formed  by  the  infiltration  of  the  matter  of  wliich 
they  are  composed. 

In  some  instances  these  calcareous  veins  are  of  a 
red  colour ;  and  occur  in  red  marl  or  clay :  the  co- 
lour in  these  instances  is  probably  owing  to  particles 
of  red  clay,  or  oxyd  of  iron,  that  have  been  depo- 
sited during  the  formation  of  the  calcareous  carbo- 
nate.  In  the  library  of  the  Botanical  Garden  in 
Oxford  there  is  a  mass  of  irregularly  crystallized 
carbonate  of  lime,  of  a  red  colour ;  which,  according 
to  a  note  preserved-  with  it,  was  detached  from  the 
Acropolis  of  Athens. 

Sulphate  of  Lime. 

The  hardness  of  sulphate  of  lime  is  inferior  to 
that  of  carbonate  of  lime.  At  a  low  red  heat  the 
cohesion  of  its  particles  is  in  a  great  measure  de- 
stroyed, and  it  crumbles  into  a  white  farinaceous 
powder.  Its  specific  gravity  varies  from  1,87  to 
2,52;  that  of  the  crystallized  varieties  being  the 
greatest. 

The  principal  constituent  parts  of  the  natural  forms 
of  this  substance  are  lime,  sulphuric  acid,  and  water. 
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The  amorphous  varieties  are  called  gypsum ;  the 
crystaUized,  selenite :  the  gradations  between  the  two 
are  very  dehcate  ;  for  often,  in  the  same  specimen, 
a  texture  completely  earthy  passes,  almost  impercep^ 
tibly,  into  a  structure  completely  crystalline.  Those 
varieties  which  are  least  crystalline  contain  the  least 
proportion  of  water,  as  appears  by  the  follo\ving  ex- 
periments. 

Grs. 

JO  10  grains  of  earthy  or  uncrystallized  sul- 
phate of  lime,  after  having  been  exposed 
to  a  white  heat  for  a  quarter  of  an  hour, 
lost  of  its  weight  ........  275 

1417  grains  of  fibrous  or  imperfectly  crystallized 

sulphate  of  lime,  &c.  lost  442 

1597  grains  of  selenite  or  perfectly  crystallized 

sulphate  of  lime,  &c  lost  711 

The  proportions  in  the  loss  of  weight  in  the  several 
substances,  compared  with  the  original  weights,  are 
respectively  as  27,  30,  and  40,  to  100;  or  nearly  so. 

If  no  coaly  matter  be  in  contact  with  sulphate  of  lime 
when  exposed  to  a  white  heat,  it  is  not  further  decom- 
posed than  by  the  loss  of  the  water  originally  contained 
in  it :  the  proportion  of  which  in  the  ditfercnt  varie- 
ties may  be  judged  of  by  the  results  of  the  experi- 
ments just  stated,  supposing  them  to  have  been  accu- 
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ratcly  conducted ;  Avhich,  according  to  my  notes,  I 
believe  they  were.  I  am  not,  however,  so  well  satis- 
fied on  this  point  as  I  should  otherwise  be,  because 
Bergman  states  the  proportion  of  water  in  sulphate 
of  lime  as  not  more  than  22  to  lOO"**. 

Whatever  be  the  proportion  of  the  water  of  com- 
position m  sulphate  of  lime,  the  proportions  of  the 
two  other  constituent  parts  are  as  follow  : 

Lime  ....  43 
Sulphuric  acid     .  67 

100  Mr.  Cheiievix. 

Sulphate  of  lime  occurs  generally  in  the  neigh- 
bourhood of  rock  salt,  and  greyish  black  bituminous 
limestone.  It  is  rarely,  if  ever,  metalliferous. 

It  may  be  distinguished  from  carbonate  of  lime  by 
its  inferior  degree  of  hardness ;  by  the  ready  alteration 
it  undergoes  in  a  low  red  heat ;  and  by  not  effervesc- 
ing with  acids. 

Gypsum  of  Aiontmartre. 

In  the  Oxford  collection  arc  some  selenitcs  from 
the  quarries  of  IMontmartre  near  Paris ;  m  hich  are 
here  and  there  incrusted  with,  and  also  contain  in 
their  interior,  a  soft  earthy  substance  of  a  cream 
colour.  By  an  extemporaneous  analysis  of  this 
earthy  matter  it  appeared  to  consist  of  a  mixture  of 


*  Vid.  the  article  Sckniie. 
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sulphate  of  lime  and  carbonate  of  lime  :  it  is  probably 
therefore  the  gypsum  from  which  the  real  plaster  of 
Paris  is  made;  for  Ilaiiy  says  of  the  gypsum  of 
IMontmartre  that  it  naturally  contains  the  quantity  of 
calcareous  carbonate  requisite  to  make  a  good  plaster; 
which,  in  the  case  of  most  other  gypsums  employed 
for  the  same  purpose,  is  supplied  artificially. 

Plaster  of  Paris,  taken  in  its  extended  sense  as 
applied  to  all  other  analogous  compositions,  is  pre- 
pared from  gypsum  by  calcination  :  which  process 
drives  off  the  water  of  the  sulphate  of  lime,  and  the 
carbonic  acid  or  fixed  air  of  the  carbonate  of  lime, 
contained  originally  in  the  gypsum.  The  gypsum  in 
this  stale  has  a  strong  disposition  to  absorb  a  certain 
proportion  of  water ;  and  during  this  absorption  the 
mass  is  consolidated  :  in  which  process  it  is  sup- 
posed that  tiie  particles  of  the  calcined  carbonate  of 
lime  act  as  a  connecting  medium  round  which  the 
sulphate  of  lime,  in  re-combining  with  the  water  that 
had  been  driven  off  durino;  the  calcination,  undero:oes 
a  hasty  and  imperfect  crystallizalioii. 

Granular  Gtjpsum. 

The  colour  of  this  when  pure  is  delicately  white. 
Specific  gravity  varies  from  2,27  to  2,310. 

Gypsum  of  a  granular  texture  is  much  used  in 
statuary  &c. ;  and  is  often  called  Alabaster :  but  it 
has  been  already  said  that  the  same  term  is  applied 
to  stalactitic  carbonate  of  lime  of  a  stratified  ap- 
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appearance ;  and  it  is  also  applied  to  white  mar- 
ble. 

With  respect  to  the  term  alabaster,  the  following 
passages  appear  to  me  to  afford  the  most  satisfactory 
explanation  of  its  origin ; 

AXcc^ccTpog,  zsrct^cx  to  K'^^m  ^stcc  too  S's^'^tdcov  aX(pu^ 
Aa^Savf/      TO  ^  'AAaSa5"0f  ov(rct.        ov  Ku^il' 

Xu^scrBxi  "j". 

If  either  etymology  is  to  be  rested  on,  the  last  is 
perhaps  preferable ;  because  alabaster  seems  to  have 
been  employed  in  the  construction  of  unguent  boxes, 
and  other  vessels,  which,  from  their  small  size,  did 
not  require  handles  by  which  to  lift  them. 

Granular  g}'psum  has  often  a  slight  degree  of 
transparency  ;  and  is  employed  in  consequence,  when 
formed  into  vessels  of  the  proper  shape,  as  an  orna- 
mental lamp-holder.    It  is  soft  enough  to  be  turned 
with  ease  in  a  common  lathe. 

In  the  Oxford  collection  is  a  specimen  of  granular 
gypsum  from  near  the  falls  of  Niagara  in  America, 
which  is  literally  as  white  as  snow.    It  is  further 

*  Vid.  Efymolog.  Magn. 

t  Dan.  Scott  Append,  ad  II.  Stoph.  Thesaur. 


64  EARTHY  SUBSTANCES. 


remarkable  on  account  of  several  well  defined  and 
perfectly  transparent  small  rhomboidal  crystals  of 
selenite,  \a  hich  arc  irregularly  disseminated  through 
its  substance. 

Compact  earthy  Gypsum. 

Compact  earthy  g}'psum,  if  of  a  uniform  texture, 
and  of  a  colour  sufficiently  delicate,  is  employed  often 
in  ornamental  masonry  :  if  of  a  coarse  and  irregular 
texture,  it  is  applied  to  agricultural  purposes  and  the 
processes  of  the  arts  and  manufactures.  It  is  fre- 
quendy  marked  with  irregular  veins  and  patches 
of  a  reddish  brown  colour ;  the  colour  owing  to 
the  presence  of  a  clay  coloured  by  red  oxyd  of 
n-on.  In  many  instances  the  iron  is  apparently 
derived  from  beds  of  blue  clay  or  marl,  conti- 
guous to  the  gypsum  :  and  it  seems  worthy  of 
observation,  that  the  clay,  which  is  of  a  blue  colour 
while  simply  contiguous  to  the  gypsum,  is  of  a  red 
colour  when  intimately  mixed  with  it.  The  same 
circumstance  is  observable,  in  some  instances,  in 
rock  salt :  the  clay,  which  in  a  detached  situation  is 
blue,  when  contained  in  the  salt  is  red ;  and  hence 
that  reddish  brown  colour  of  some  of  the  varieties  of 
rock  salt. 

It  might  be  w  orlh  while  to  moisten  an  intimate 
mixture  of  colourless  gypsum  and  blue  clay ;  and 
also  of  colourless  rock  salt  and  blue  clav :  in  order 
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to  see  whether,  in  process  of  time,  the  colour  of  the 
clay  would  become  red. 

Farinaceous  Gypsum. 
Specific  gravity  1,872? 

According  to  Brochant  farinaceous  gypsum  occurs 
very  rarely ;  and  is  to  common  gypsum  what  stalag- 
mitic  carbonate  of  lime  is  to  common  limestone. 

The  calcareous  concretions  of  Tivoli  apparently 
consist,  in  part,  of  farinaceous  or  stalagmitic  sulphate 
of  lime  *. 

Fibrous  Gi/psum, 
Specific  gravity  2,3. 

This  variety  occurs  only  in  small  masses  or  veins 
in  the  neighbourhood  of  strata  of  compact  or  granu- 
lar gypsum :  to  which  perhaps  it  holds  the  same  re- 
lation that  satin  spar  holds  to  white  marble.  The 
fibres  of  gypsum  of  this  kind  are  often  curved  in  va- 
rious directions,  at  the  same  time  that  their  parallelism 
is  still  preserved.  Sometimes  they  are  so  loosely  aggre- 
gated as  to  be  separable  by  the  least  force  ;  sometimes 
so  compactly,  as  to  be  capable  of  resisting  a  violent 
blow  of  the  hammer.  In  the  latter  case  the  lustre  is 
occasionally  very  delicate,  and  attended  with  a  pecu- 
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liar  reflexion  of  light  from  the  surface,  like  that  of 
the  stone  called  the  cat's  eye :  specimens  of  gypsum 
indeed  of  this  kind,  when  eu'tificially  cut  and  po- 
lished, have  been  sold  as  that  stone.  Fibrous  gyp- 
sum may  be  also  mistaken  for  varieties  of  asbestus : 
but  it  is  easily  distinguishable  from  both  the  above- 
mentioned  substances,  by  its  inferior  degree  of  hard- 
ness, and  by  the  alteration  it  undergoes  in  a  low  red 
heat. 

In  the  neighbourhood  of  Matlock  a  variety  of 
gypsum  occurs  of  a  broad  arborescent  or  foliated 
form,  not  very  unlike  the  leaves  of  endive. 

Sdenite. 

Vitrum  Ruthenicum,  and  Moscoviticum ;  but  these 
terms  have  been  considered  by  many  as  pro- 
perly applicable  to  IMica.  Pallas  however  men- 
tions some  crystallized  masses  of  selenite,  met 
with  on  the  banks  of  the  Volga,  which  were  of 
several  pounds  weight,  and  were  used  instead  af 
glass. 

Gypsum  speculare,  and  glaciale  ;  from  its  obvious  re- 
semblance to  glass  and  ice :  so  the  common  la- 
bourers in  the  pits,  where  it  occurs  near  Oxford, 
call  it  quarry  glass. 

Glacies  Marice  ;  from  its  supposed  application  to  the 
ornamental  process  of  frosting  the  images  of  the 
Virgin  ]\Iary,  which  custom  is  common  in  Roman 
Catholic  countries  :  but  the  substance  generally 
employed  for  this  purpose  is  probably  ^lica. 
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It  has  a  double  refracting  power,  but  not  easily  dis- 
coverable. 
Specific  gravity  2,32. 

Primitive  form  a  four-sided  prism  at  right  angles 
with  its  base ;  which  is  a  parallelogram  with  an- 
gles of  113"  S'  and  66'  52'. 

Lime   32 

Sulphuric  Acid  ...  46 
Water  22 

100  Bergm*. 

The  term  selenite,  literally  signifying  moon-stone, 
is  derived  from  the  colour  and  soft  lustre  of  this  sub- 
stance. 

Selenites  occur  in  considerable  abundance,  in  a 
blue  marl  lying  above  a  stratum  of  calcareous  free- 
stone, in  some  of  the  quarries  of  Shotover  hill,  near 
Oxford.  The  crystals  there  met  with  have  commonly 
ten  rhomboidal  surfaces ;  two  of  which,  opposite  to 
each  other,  are  very  considerably  larger  than  the 
other  eight ;  the  latter  being  produced,  as  it  Avere,  by 
the  beviliina  of  the  several  edijes  of  the  former.  These 
crystals  are  very  easily  separable  into  thin  laminre, 
in  a  direction  parallel  to  the  larger  surfaces;  and 
the  laminas,  in  being  separated,  often  split  trans- 
versely into  rhomboidal  plates,  with  angles  of  1 1 S**  8' 
and  66'  ;  which  are  the  angles  of  the  base  of  the 
primitive  crystal. 

♦  Vid.  p.  C)\. 
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In  some  instances  the  crystals  are  remarkably 
elongated  in  the  direction  of  the  larger  surfaces :  in 
others  they  assume  a  lenticular  shape.  Sometimes 
they  are  aggregated  in  groups,  and  radiate  from  a 
common  centre. 

The  most  singular  variety  of  selenite  is  formed 
like  the  barbed  head  of  an  arrow.  This  form  may 
be  artificially  obtained  by  dividing  one  of  the  crystals 
above  described,  or,  more  conveniently,  a  card  cut 
into  a  similar  shape,  in  the  direction  of  its  greater 
diagonal :  and  then  transposing  the  separated  parts 
in  such  a  manner,  that  two  of  the  alternate  angles, 
produced  by  tiie  diagonal  division,  shall  make  the 
point;  the  other  two,  the  barbs  of  the  arrow-head. 

The  marl,  in  which  these  lenites  of  Sliotover  are  found, 
contains  numerous  particles  of  pyrites ;  a  compound 
consisting  of  sulphur  and  iron :  and  it  appears  that 
the  sulphur,  becoming  acidified  by  some  natural  pro- 
cess, combines  in  this  state  with  the  lime  of  the  calcare- 
ous carbonate  contained  in  the  marl,  and  thus  promotes 
the  formation  of  the  selenite.  That  sulphuric  acid  is 
there  formed,  appears  from  an  examination  of  the 
fossile  oyster  shells  found  in  the  same  marl ;  part  of 
the  substance  of  which,  originally  a  carbonate  of  lime, 
has  in  many  instances  been  converted  into  a  sulphate 
of  lime :  in  consequence  of  which  alteration,  these 
parts  of  the  shell  do  not  effervesce  upon  the  appli- 
cation of  an  acid  to  their  surface :  while  the  unal- 
tered parts  effervesce  very  readily. 
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The  iridescent  appearance  sometimes  observable 
in  the  interior  of  selenites  depends  merely  on  the 
refraction  of  light,  occasioned  by  a  partial  separation 
of  some  of  the  laminae  of  the  crystal. 

By  exposure  to  weather  selenites  lose  much  of  their 
glassy  lustre  and  smoothness ;  and  acquire  a  corroded 
appearance.  These  effects  are  probably  owing  to 
the  removal  of  particles  by  the  rain  and  moisture  of 
the  atmosphere ;  sulphate  of  lime  being  to  a  certain 
extent  soluble  in  water. 

Selenite  may  be  easily  distinguished  from  calcare- 
ous spar,  by  its  inferior  degree  of  hardness ;  and  by 
not  effervescing  with  acids  :  from  mica,  by  its  want  of 
elasticity ;  and  by  becoming  instantly  opaque  and 
friable  upon  the  application  even  of  the  flame  of  a 
candle  :  from  transparent  zeolites,  by  not  swelling 
into  a  spongy  mass  when  submitted  to  the  action  of 
the  blowpipe. 

Observations  on  Gypsum. 

The  following  explanation  of  the  term  Tv-^og^ 
in  Latin  Gypsum,  shews  that  it  was  applied  by  the 
ancients  to  an  earthy  substance  that  had  been  exposed 
to  the  action  of  fire  :  Tt-^og'  olovsl  yrjsx^og  rig  ova-a'  jj 
hl^Vi^ilo-ce  yr,'^ :  in  which  it  corresponds  with  the  gyp- 
sum of  the  moderns. 

The  gypsum  of  the  ancients  corresponded  also  with 


♦  Vid.  Etymolog.  Magn. 
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that  of  the  moderns  in  whiteness ;  as  appears  from 
the  following  passage  :  yuij/oi;    %iovog  ^jvKors^av  *. 

And  it  was,  by  the  general  description  of  it,  an 
earthy  compound  of  lime :  but  the  ancient  naturalists 
sometimes  seem  to  apply  it  to  sulphate  of  lime,  the 
gypsum  of  the  present  day ;  and  sometimes  to  a  cal- 
cined carbonate  of  lime,  or  quick-lime,  which  they 
called  Calx. 

In  the  following  passages  the  term  is  applied  to  a 
sulphate  of  lime :  Cognata  calci  res  gypsum  est.  Qui 
"  coquitur  lapis  non  dissimilis  alabastritas  esse  debet : 
"  omnium  autem  optimum  fieri  compertum  est  e  lapidc 
* '  specular i,  squamamve  talem  habente  t:"  the  term  lapis 
specularis  applying  very  closely  to  our  selenitc,  w  hich 
is  a  sulphate  of  lime.    "  Gypsoma  dido  statim  utcn- 

dum  est,  quoniam  celerrime  coit :"  the  word  ce/er- 
i^ime  being  much  more  applicable  to  the  compara- 
tively rapid  consolidation  of  calcined  gypsum  w  hen 
moistened,  than  to  that  of  common  mortar. 

In  other  instances  gypsum  is  rather  applicable  to 
quick  lime :  "  Vinorum  medicamhiis  tanta  cura  est  ut 
*'  cincre  apud  quosdam,  ceu  gypso  alibi,  &c.  instau- 
*'  rentur  where  ashes  being  employed,  probably  on 
account  of  their  alkaline  properties,  for  the  purpose 
of  neutralizing  the  acid  of  the  w  ine ;  we  may  sup- 
pose the  substance  called  Gypsum  was  employed  on 

*  Platon.  Phaed.       +  Plin.  Nat.  Hib.  lib.  xxxti. 
+  Plin.  Nat.  Hist.  lib.  xxxvi.        §  Ibid.  lib.  xir. 
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account  of  its  possessing  the  same  properties  :  and 
this  is  the  case  with  respect  to  quick  hme ;  but  not 
"with  respect  to  the  substance  now  called  gypsum. 
It  may  be  said  indeed  that  as  many  gypsums  natu- 
rally contain  calcareous  carbonate,  which  during  cal- 
cination is  converted  into  quicklime,  this  may  explain 
the  difficulty :  but  from  the  above  passage  it  may  be 
inferred  that  gypsum  was  in  common  use  for  thus 
medicating  wines;  and,  if  its  use  depended  upon  the 
presence  of  the  qualities  belonging  to  the  quicklime, 
it  would  have  been  much  more  economical  to  use 
quicklime  itself,  as  being  so  much  more  easily  ob- 
tained. There  is  a  passage  in  Theophrastus  in  which 
a  ship  is  said  to  have  been  set  on  fire  in  consequence 
of  the  moistening  of  its  caro-o,  which  consisted  of 
gypsum  and  wearing  apparel :  in  this  case  there  can 
be  little  doubt  that  the  substance  called  gypsum  could 
not  have  been  of  the  same  nature  with  the  gypsum  of 
the  present  day ;  which  in  no  instance  perhaps  con- 
tains such  a  proportion  of  carbonate  of  lime  as  when 
calcined  would  be  sufficient  to  produce  this  ef- 
fect. 

Besides  its  use  in  statuary  &c.  gypsum  is  employed 
in  agriculture,  and  some  chemical  processes  of  the 
arts.  In  agriculture  it  is  of  most  use  in  soils  that  are 
naturally  too  moist.  In  the  preparation  of  muriate 
of  ammonia,  commonly  called  sal  ammoniac,  its  use 
depends  on  the  sulphuric  acid  contained  in  it ;  which 
in  one  part  of  the  process  combines  with  the  am- 
monia. 
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Most  g5-psums  contain  about  a  fiftieth  part  theif 
weight  of  iron  ;  several,  more  than  this  :  and  a  small 
proportion  of  silex  and  aluniine. 

Anhydi'ous  Sulphate  of  Lime, 
Cube  Spar ;  from  its  disposition  to  separate  into  cu- 
bic fragments. 
Muriacite;  this  name  arose  in  consequence  of  an 
analysis  of  Klaproth,  by  which  it  appeared  that 
this  substance  contained  fifteen  parts  of  a  hun- 
dred of  common  salt. 
Hardness,  much  greater  than  that  of  sulphate  of  lime 
in  general. 

Does  not  become  white  by  heat,  like  common  sul- 
phates of  lime. 

Separable  into  cubic  fragments  by  the  application  of 
the  lea,st  force. 

Specific  gravity  2,964. 

Lime  40 

Sulphuric  Acid     ...  60 

100  Vauq. 

As  Vauquelin's  analysis  differs  so  much  from  Kla- 
proth's,  it  seems  evident  that  their  experiments  were 
not  made  upon  the  same  substance ;  for  the  results 
obtained  by  such  able  chemists  would  hardly  have 
differed  so  m.uch  in  the  analysis  of  the  same  mineral. 

In  consequence  of  its  containing  no  water,  it  has 
received  the  above  epithet  anhydrous:  to  the  ab- 
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sence  of  water  is  perhaps  owing  to  the  readiness  witli 
which  this  substance  may  be  separated  into  frag- 
ments. 

Fluate  of  Lime. 

Fluor,  or  Fluor  Spar.  This  name  is  derived  from  its 
occasional  use  as  a  flux  for  metalhc  ores. 

Derbyshire  Spar;  the  Fkior  of  Derbyshire  being 
most  known  in  this  country. 

Hardness,  greater  than  that  of  Carbonate  of  Lime. 

Phosphorescent  by  friction,  and  still  more  so  when 
exposed  to  a  red  heat :  the  property  however, 
and  with  it  the  colour,  is  destroyed  by  such  a 
heat. 

Specific  gravity  3,1. 

Primitive  form,  a  regular  octahedron. 

Lime  ....  57 
Fluoric  Acid  .  .  iG 
Water    ....  27 

100  Schee/e. ' 

Fluate  of  lime  is  rarely  of  an  earthy  texture :  it  is  most 
frequently  crystallized  in  cubes  :  and  is  remarkable  for 
the  natural  beauty,  and  variety  of  its  colours ;  whence 
fluors  have  been  occasionally  called  mock  gems. 

The  primitive  form  of  fluate  of  lime  is  easily  ob- 
tained by  mechanical  division  ;  but  does  not  often 
occur  in  nature. 

Fluate  of  lime  may  easily  be  distinguished  from 
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carbonate  of  lime  by  not  effervescing  with  a  weak 
acid.  If  reduced  to  powder,  and  made  hot,  it  effer- 
vesces slowly  with  sulphuric  acid ;  and  may  thus  be 
distinguished  from  phosphate  of  lime  :  the  effervesc- 
ence is  occasioned  by  the  separation  of  the  fluoric 
acid,  which  when  in  a  disengjaored  state  is  aeriform. 

Vestiges  of  phosphoric  acid  are  said  to  have  been 
discovered  in  most  fluors  ;  with  which  perhaps  their 
phosphorescent  property  may  be  connected.  It  does 
not  exist  in  the  colourless  varieties  of  fluor,  nor  in 
artificial  fluate  of  lime. 

Fluor  occurs  principally  in  veins,  either  simple  or 
mixed;  and  accompanies  various  metallic  ores. 

There  is  a  specimen  in  the  Oxford  collection,  the 
form  of  which  is  that  of  a  bivalve  shell ;  to  the  inner 
surface  of  Avhicli  are  attached  imperfect  crystals  of 
nearly  colourless  fluor.  This  specimen  had  been 
classed  as  a  carbonote  of  lime,  from  which  substance 
it  is  scarcely  distinguishable  by  the  naked  eye :  acci- 
dent led  me  to  examine  it  chemically,  and  I  found 
that  both  the  shell  itself,  and  the  fragments  of  im- 
bedded crystals,  were  fluate  of  lime.  This  is  the  only 
instance  in  which  I  have  seen  or  heard  of  orcjanic  re- 
mains,  the  matter  of  w  hich  consisted  of  lime  in  com- 
bination with  fluoric  acid. 

Colourless  Fluor, 

]\Iany  of  the  crystals  of  Derbyshire  fluor  are 
colourless,  and  have  their  surfaces  sprinkled  over 
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with  minute  particles  of  pyrites.  In  some  instances 
it  appears,  that  after  these  pyritical  particles  have 
been  deposited,  an  augmentation  of  the  crystal  of 
fluor  has  taken  place :  so  that  the  spangled  surface 
of  the  inner  crystal  may  be  viewed  through  the  super- 
incumbent laminas  of  the  outer.  In  a  few  instances 
this  process  has  been  repeated  several  times ;  and,  by 
means  of  the  interposed  particles  of  pyrites,  numerous 
parallel  planes  may  be  seen  within  the  body  of  the 
crystal. 

Purple  Fluor. 

The  intensity  of  the  colour  of  purple  fluor  varies 
from  the  palest  to  the  deepest  amethystine  shade  ; 
and,  if  a  crystal  of  this  colour  be  held  between  the 
eye  and  a  strong  light,  a  shade  of  green  is  often 
observable. 

A  variety  of  cubic  purple  fluor  occurs  in  Corn- 
wall, in  which  each  face  of  the  cubic  is  so  modified 
as  to  have  the  appearance  of  a  very  flat  pyramid  : 
so  flat,  that  the  diflference  of  the  planes  of  the  four 
sides  is  not  easily  perceptible. 

There  is  a  dull  violet  coloured  fluate  of  lime  from 
Siberia ;  which,  without  splitting  upon  the  applica- 
tion of  a  red  heat,  as  is  tlie  case  with  fluors  in  ge^ 
neral,  becomes  of  a  beautifully  green  colour :  from 
which  property  it  has  been  denominated  chloro- 
phane. 

Cumberland  abounds  in  crystals  of  purple  fluor  ; 
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many  of  tliein  remarkably  large.  The  colour  of  them 
often  inclines  to  red :  sometimes  they  are  clouded 
with  opaque  white  specks. 

In  the  fluors  of  Cumberland  the  structure  of  a 
large  crystal,  arising  from  the  aggregation  of  smaller 
of  the  same  form,  is  frequently  very  evident. 

Blue  Fluor. 

Blue  lohn ;  of  the  Derbyshire  JNIiners. 

The  colour  of  this,  like  that  of  the  foregoing,  va- 
ries from  the  palest  to  the  deepest  shade  :  sometimes 
it  is  so  intense  as  to  appear  black ;  but  even  the  most 
dark  coloured,  when  reduced  to  powder,  become, 
like  black  flint  under  similar  circumstances,  compa- 
ratively pale. 

The  blue  fluor  of  Derbyshire  is  found  in  a  mine 
near  Casdeton.  The  mine  is  in  a  hill  of  limestone, 
the  substance  of  which  is  broken  into  irregular  cavi- 
ties. Some  of  these  cavities  contain  large  stalactitic 
concretions  of  carbonate  of  lime  :  many  are  partially 
occupied  by  masses  of  brown  clay,  in  which  irregu- 
larly shaped  nodules  of  blue  fluor  are  met  w  ith.  A 
transverse  section  of  these  nodules  exhibits  a  concen- 
trically crystalline  structure. 

This  is  the  variety  that  is  most  commonly  em- 
ployed in  the  fabrication  of  ornamental  vases  &c. 
The  natural  colours  may  be  modified  or  destroyed  by 
heat ;  passing  from  blue  to  reddish  purple,  'brown, 
and  difterent  shades  of  yellow  ;  in  the  last  change 
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having  often  a  honey-coombccl  appearance  :  but  the 
colours  thus  artificially  obtained  never  equal  the  na- 
tural colours  in  beauty. 

Green  Fluor. 

Green  Fluor  is  comparatively  of  rare  occurrence: 
and  is  not  often  distinctly  crystallized  :  yet  it  is  more 
disposed  to  separate  into  fragments  of  the  primitive 
form  than  any  other  variety. 

The  phosphorescence  of  green  fluor  is  particularly 
beautiful. 

A  variety  occurs  in  Cornwall  consisting  of  lamiuce 
that  are  partly  green  and  transparent ;  and  partly 
perfectly  opaque  and  ^\  hite.  From  specimens  of  this 
variety,  primitive  crystals  may  be  easily  extracted 
by  mechanical  means :  these  crystals  are  sometimes 
superficially  incrusted  with  pyrites. 

The  chemical  difference  between  the  green  and 
the  white  part  has  not,  I  believe,  been  ascertained  : 
perhaps  the  latter  has  partially  or  entirely  lost  its 
water  of  crystallization  ;  for  it  is  very  friable. 

Yellow  Fluor. 

More  rare,  at  least  when  the  colour  is  clear  and 
deep,  than  any  other  variety.  It  has  been  said  that 
the  fracture  of  fluor  always  exhibits  a  laminated 
structure ;  yet  I  have  seen  a  specimen  of  yellow 
fluor,  the  fracture  of  which  is  in  part  completely 
vitreous. 
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Corroded  Cubic  Crystals  of  Fluor. 

Chaux  Fluatee  Alumin'ifere ;  of  Haiiy. 

The  surface  of  these  crystals,  \vhich  are  usually 
met  with  in  cabinets  in  small  detaclicd  cubes,  has  a 
spongy  appearance;  as  if  they  had  been  partially 
corroded  :  their  texture  is  also  porous  throughout. 
Those  parts  which  have  not  been  corroded  are  co- 
lourless and  transparent.  When  boiled  in  diluted 
nitric  acid  they  leave  a  mass  consisting  of  numerous 
grains  of  white  fluor;  and  the  acid  deposits  a  deep 
blue  precipitate  on  the  addition  of  prussiate  of  potash. 
They  are  said  to  contain  ferruginous  clay,  the  pre- 
sence of  which  would  explain  the  precipitate  occa- 
sioned by  the  addition  of  prussiate  of  potash.  May 
not  their  corroded  appearance  have  been  produced 
by  some  form  of  zinc  ? 

Earthy  Fluor. 

Specimens  of  I  his  variety  are  rarely  met  with. 

In  some  instances  its  appearance  is  stratified,  as  if 
it  had  been  deposited  in  a  minute  state  of  division. 

Phosphate  of  Lime. 
PhospJiolife ;  of  Kirwan. 

The  principal  constituent  parts  of  this  mineral  are 
lime  and  phosphoric  acid.  It  is  rarely  met  with 
either  amorphous  or  crystallized  ;  yet  in  the  latter 
state  more  frequently  than  in  tlic  former. 
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Compact  Phosphate  of  Lime. 
Specific  gravity  3. 

Phosphorescent,  according  to  ;M.  Ilaiiy,  when  thrown 
on  burnino;  coals. 

Lime   59 

Phosphoric  Acid     .    .  54 

Silex  2 

Fluoric  -Acid  .  .  .  ,  c,.5 
O-vvd  of  Iron      ...  2,5 

100,0  Pel/etier, 

This  variety  is  in  appearance  very  like  close 
grained  gypsum,  or  white  marble. 

It  is  met  with  in  great  abundance,  forming  entire 
hills,  in  the  province  of  Estramadura ;  and  is  em- 
ployed in  building.  It  scarcely  occurs  elsewhere. 
It  may  be  distinguished  from  gypsum,  by  its  greater 
degree  of  hardness  and  specific  gravity ;  and  by  its 
solubility  in  nitric  acid  :  from  white  granular  marble, 
by  scarcely  effervescing  during  its  solution  in  the  acid 
above  mentioned.  Sulphuric  acid  decomposes  it 
easily  at  first;  but,  combining  with  the  lime  con- 
tained in  it,  soon  envelopes  it  with  a  crust  that  in  a 
great  measure  interrupts  the  further  action  of  the 
acid. 


80 


EARTHY  SUBSTANCES. 


Crystallized  Phosphate  of  Lime. 

Jpatitc :  so  called  in  consequence  of  the  errors  mi- 
neralogists were  led  into  respecting  its  real  na- 
ture, from  its  resemblance  to  the  Emerald,  Chry- 
solite, Hyacinth,  and  other  gems. 

Spargel-stein^  or  Asparagus-stone ;  from  the  parti- 
cular shade  of  green  of  some  of  its  varieties. 

In  hardness  inferior  to  Fluor  Spar. 

Some  of  its  varieties  are  phosphorescent,  when 
thrown  in  powder  on  burning  coals. 

Specific  gravity  3,2. 

Primitive  form,  a  regular  hexhedral  prism. 

Lime  .  .  .  .  50  .  .  .  54,28 
Phosphoric  Acid  .    45    .    .    .  45,72 

100  Klapr.     100,00  Faitq. 

Crystallized  phosphate  of  lime  is  met  with  in  the 
tin  mines  of  Saxony,  Bohemia,  and  Cornwall.  The 
primitive  form  occurs  very  rarely.  The  prism  is  fre- 
quently so  compressed  as  to  become  tabular  ;  and 
its  sides  are  generally  longitudinally  striated. 

Crystallized  phosphate  of  lime  may  be  distin- 
guished from  those  precious  stones  with  which  it  is 
hkely  to  be  confounded,  by  its  phosphorescence  and 
inferior  degree  of  hardness. 
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Arseniate  of  Lime. 

Pliarmacolite  ;  so  called  in  consequence  of  the  poi- 
sonous nature  of  one  of  its  constituent  parts. 

Specific  gravity  2,64. 

Acid  of  Arsenic     .    .  50,54 

Lime  25 

Water  24,40 

100,00  Klapr. 

This  mineral  has  been  found  in  France  ;  and  in 
the  territory  of  Fiirstenberg  in  Germany.  It  occurs 
in  small  acicular  crystals  of  a  silky  lustre,  grouped  on 
granite.  Those  of  France  are  perfectly  white.  The 
surface  of  those  of  Germany  is  of  a  violet  colour, 
supposed  to  be  owing  to  the  presence  of  cobalt: 
their  interior  is  white. 


VOL.  I. 


M 


EARTHY  SUBSTANCES. 


STRONTIAN. 


This  earth  is  so  denominated  from  Strontian,  in 
Argyleshire ;  where  one  of  its  natural  compounds 
occurs  in  great  abundance.  It  has  hitherto  only  been 
found  in  combination  with  carbonic  or  sulphuric 
acid. 

Carbonate  of  Strontia?!, 

Hardness  intermediate  between  that  of  carbonate  and 

fluate  of  lime. 
Specific  gravity  3,6G. 
Primitive  form  not  ascertained. 

Strontian  .  .  .  .61,21  .  .  .  .  QQ,5 
Carbonic  Acid  .  .  30,20  ....  30,0 
Water   8,50      ....  00,5 

99,91  Dr.  Jfope.     100,0  Klapr. 

Carbonates  of  strontian  are  frequently  of  a  pea- 
green  colour;  from  which  they  pass  through  numerous 
shades  till  they  become  nearly  white.  They  are 
generally  met  with  in  radiating  fasciculi,  which  con- 
sist of  slender  prismatic  crystals  :  these  crystals  when 
loosely  compacted  present  a  silky  lustre ;  and  their 
shade  of  green  is  in  that  case  fainter:  when  closely 
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compacted  they  are  of  a  deeper  green  :  and  wliere 
the  colour  is  most  intense  the  texture  is  nearly  as 
close  as  that  of  flint.  Carbonate  of  strontian  is  some- 
times of  various  shades  of  an  ochry  bro^  n  colour. 

In  the  Oxford  collection  is  a  very  large  mamil- 
lated  mass  of  this  substance,  that  has  apparently 
been  formed  stalagmitically  round  an  irregularly 
shaped  nucleus  consisting  of  sulphate  of  baryt  nith 
galena. 

According  to  Mr.  Jameson,  this  variety  has 
hitherto  been  met  with  only  at  Strontian  in  Ar- 
gyleshire. 

Carbonate  of  strontian  is  more  readily  soluble  in 
nitric  acid  than  carbonate  of  baryt;  and  without  that 
M'hite  deposition  which  takes  place  during  the  solution 
of  the  latter  substance.    Wiien  exposed  to  the  action 
of  the  blow  pipe  it  communicates  a  beautiful  purplish 
red  colour  to  the  Hame  :  paper  also,  dipped  in  a 
solution  of  nitrate  of  strontian,  or  crystals  of  this 
salt,   communicate  the  same  colour  to  flame.  The 
forciioing  characters  distincjuish  it  from  carbonate  of 
baryt.   It  is  easily  distinguishable  from  carbonate  of 
lime  by  its  greater  degree  of  hardness  and  specific 
gravity. 


I 
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Sulphate  of  Stroijtian. 

Celestinc;  from  the  blue  colour  of  some  of  its  va- 
rieties. 

Hardness  very  nearly  the  same  as  that  of  carbonate 

of  strontian. 
Specific  gravity  varies  from  3,58  to  3, 95. 
Primitive  form,  a  four-sided  prism  at  right  angles 

M'ith  its  base  ;  which  is  a  parallelogram  with 

ancvlesof  104"  48',  and  75'  12'. 

Fibrous  Sulphate  of  Sfron-       Sulphate  of  Strontian  from 
tiunfrom  Pensi/havia.  Sicily. 

Strontian  ...  58  Strontian  ...  54 
Sulphuric  Acid     ,    42    Sulphuric  Acid.    .  46 

1(  0  Klapr.  100  Vauq. 

Sulphate  of  strontian  lias  often  a  shade  of  blue : 
M  hen  colourless  and  amorphous,  many  of  its  varieties 
very  closely  resemble  sulphate  of  lime. 

It  is  common  in  the  neighbourhood  of  Bristol, 
and  in  the  islands  of  the  Bristol  channel;  particu- 
larly in  Barry  island  on  the  coast  of  Glamorganshire. 
In  the  last  mentioned  place,  numerous  indurated 
earthy  nodules  are  met  with  of  a  reddish  ochry 
colour ;  some  of  which  when  broken  are  found  to  be 
partially  hollow,  and  contain  tabular  crystals  of  sul- 
phate of  strontian  of  a  delicate  pale  blue.  The  body 
of  each  nodule  consists  in  a  great  measure  of  a  loose 
spongy,  aggregation  of  granular  crystals  of  reddish 
carbonate  of  lime. 
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This  variety  may  be  distinguished  from  sulphate 
of  baryt  by  its  inferior  specific  gravity,  and  by  giving 
a  slightly  red  colour  to  the  flame  of  the  blowpipe : 
from  carbonate  of  strontian  and  of  baryt,  by  its  in- 
solubility in  nitric  acid. 
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BARYT. 


The  natural  history  of  baryt  corresponds  very 
closely  with  that  of  strontian.  Its  name  is  derived 
from  its  great  specific  gravity. 

Carbonate  of  Baryt. 

Iflfherite;  from  the  name  of  Dr.  Withering,  who 

lirst  discovered  it. 
Hardness  nearly  the  same  as  that  of  carbonate  of 

strontian. 
Specific  gravity  4,3. 
Primitive  form  not  ascertained. 

Baiyl  ....  74,5 
Carbonic  Acid     .  '25,.') 

100,0  FaiKj. 

Carbonate  of  baryt  has  a  violent  emetic  property, 
aiid  sometimes  acts  as  a  direct  ])oison.  In  Cumber- 
land it  is  often  employed  for  the  jnirpose  of  destroying 
rats.  It  is  met  with  in  a  lead  mine  at  Anjilesark  in 
I^iincashire,  accompanied  by  sulphate  of  baryt.  Spe- 
cimens frequently  occur  containing  both  substances  : 
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the  sulphate  is  the  whiter  and  more  transparent 
of  the  two. 

The  distinctive  marks  between  carbonate  of  baryt 
and  carbonate  of  strontian  have  been  described  under 
the  head  of  the  latter  substance. 

M.  Haiiy  says  that  fifteen  grains  of  the  carbonate 
of  baryt  of  Anglesark  killed  a  dog,  on  which  the 
experiment  was  made,  a  few  hours  after  it  had  been 
received  into  the  stomach  :  but  that  the  same  dose 
of  an  artificial  carbonate,  prepared  from  a  natural 
sulphate  of  baryt,  in  another  dog  only  produced 
vomitintj. 

Sulphate  of  Baryt. 

This  substance  occurs  both  in  an  earthy  and  a 
crystallized  form.  It  is  sometimes  used  as  a  flux  for 
metajlic  ores. 

Earthy  Sulphate  of  Baryt. 
C(nck  ;  of  the  Derbyshire  Miners. 

Earthy  sulphate  of  baryt  is  not  met  with  in  many 
places.  In  Derbyshire  it  is  very  common,  and  is 
the  matrix  of  many  of  the  minerals  of  that  district. 
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Crystallized  Sulphate  of  Baryt. 

Heavy  Spar,  and  Baroselcnitc;  from  its  great  specific- 
gravity  and  occasional  resemblance  to  Selenite. 

Hardness  nearly  the  same  as  that  of  sulphate  of 
strontian. 

Has  a  double  refracting  po^ver. 

Specific  gravity  varies  from  4,29  to  4,47- 

Primitive  form,  a  four-sided  prism  at  right  angles 
with  it3  base;  which  is  a  parallelogram  with 
-  angles  of  101''  32',  and  78"  28'.  These  angles 
almost  correspond  with  those  of  the  primitive 
crystal  of  carbonate  of  lime. 

Baryt  67,2 

Sulphuric  Acid  .    .    .  32,8 

100,0  Br.  Withering, 

A  very  common  form  of  crystallized  sulphate  of 
baryt  is  tabular,  Mith  bevilled  edges.  The  crystals 
l  adiatefrom  the  matrix  containing  them,  but  in  planes 
nearly  parallel :  where  they  unite,  they  often  become 
opaque  ;  and  sometimes,  the  rest  of  the  crystal  being 
transparent,  the  edges  alone  are  opaque. 

Sulphate  of  baryt  is  sometimes  found  investing 
galena,  and  fluor  spar,  in  hemispherical  groups, 
consisting  of  delicate  lenticular  crystals  closely  ag- 
gregated. 


BAUYT.  ^ 

There  is  a  variety  of  sulphate  of  baryt  met  with 
near  Freyberg,  called  stangen^spath  (bar-stone).  It 
consists  of  fasciculi  of  small  bars  or  prisms,  y^'hich 
are  linked  together  by  smaller  prisms  running  be- 
tween them  nearly  at  right  angles. 

The  distinctive  marks  between  sulphate  of  baryt 
and  carbonate  of  baryt,  and  also  carbonate  and  sul- 
phate of  strontian,  have  been  already  given  Many 
of  the  varieties  resemble  carbonate  of  lead,  but  the 
latter  is  very  easily  reduced  to  a  metallic  state  by  the 
blowpipe. 

Bifhgnn  Stone. 

Met  with  in  a  grey  argillaceous  marl  in  Monte  Pa- 
terno,  near  Bolocma, 

Sulphate  of  Baryt    .    .  62 

Silex   16 

Aluniine   14,15 

Sulphate  of  Lime     .    .  () 

98,15  Ann.de  Chem.  HQS. 

The  form  of  this  substance  is  sometimes  irregularly 
rounded ;  sometimes  lenticular.  The  structure  is 
laminated,  yet  has  at  the  same  time  a  fibrous  and 
radiated  appearance :  its  lustre  much  resembles  that 
of  the  common  corundum. 

This  mineral,  if  calcined,  pulverized,  and  made 


*  Vid.  pp.  84—86. 
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into  cakes,  acquires  a  phosphorescent  property  by 
exposure  to  light :  the  phosphorescence  is  visible 
upon  simply  taking  it  into  a  dark  place.  This  is  the 
preparation  known  in  chemistry  by  the  name  of 
phosphorus  of  Bologna. 
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Magnesia. 

Theophiiastus,  in  speaking  of  the  different  ways 
in  which  stones  are  capable  of  being  worked, 
makes  the  following  observation  ;  ol  ^5  (sc*.  KiGoi)  to^- 

where  the  stone  called  Muyvmig  is  described  as  ca- 
pable of  being  turned  on  a  lathe ;  a  character  by  no 
means  applicable  to  the  mineral  now  called  the 
magnet,  but  very  appropriate  to  some  of  the  natu- 
ral compounds  of  magnesia :  those  for  instance  that 
are  called  Pot-stones. 

Theophrastus  adds  with  respect  to  the  same  sub- 
stance, yi  jcoci  oilisi  Trspt-fjov  i%QVcroc'  %u\  oog  yi  ^vi  Tivsg 

fTvyFivrj  j" ;  and  the  resemblance  to  silver  here  de- 
scribed is  strongly  characteristic  of  one  of  the  varie- 
ties of  the  natural  magnesian  compound  called  Talc; 
which  is  indeed  at  the  present  day  often  called  Sil- 
very Talc.  Pliny,  enumerating  the  varieties  of  the 
loadstone,  says,  "  deterrimus  reperituV  in  Magnesia 


*  Thcophr.  p.  39f,        +  Ibid.  p.  397. 
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"  Asicd;  candidiis,  neque  attrahens  ferrum,  similisque 
"  pumici*."  This  description  is  much  more  appli- 
cable to  some  of  the  varieties  of  talc,  than  to  the 
magnet  of  the  present  day. 

From  the  foregoing  passages  I  should  conclude, 
that  the  term  Mayvvris  was  applied  occasionally  by 
ancient  authors  to  some  natural  compound  of  the 
earth  under  consideration ;  and  that  in  this  way  the 
etymology  of  its  present  name  may  be  explained. 
Hill,  indeed,  in  his  notes  on  Theophrastus,  says,  that 
the  ancient  Greeks  called  the  loadstone  AlSog  'Hpcy.- 
xKsia;  the  later  Greeks,  Mocyv^Tig  KlBog  :  but  that 
the  latter  term  was  properly  applied  to  a  species  of 
lapis  ollaris  (^Pot-stone). 

^Majznesia  has  not  vet  been  met  with  in  a  native 
state.  Its  natural  compounds  are  principally  mix- 
tures, or  chemical  combinations,  of  different  earths 
with  oxyd  of  iron ;  and,  generally  speaking,  arc  re- 
markable for  an  almost  unctuous  softness,  percepti- 
ble upon  touching  them ;  and  for  their  disposition  to 
a  fibrous  texture,  and  green  colour.  But  though  these 
characters  evidently  depend  upon  the  presence  of 
magnesia,  the  proportion  of  this  earth  rarely  amounts 
to  so  much  as  one  half  of  the  weis:ht  of  the  mineral 
in  which  it  is  contained.  Of  the  other  component 
parts  silcx  is  the  most  abundant,  and  frequently 
amounts  to  as  much  as  all  the  rest. 


*  Nat.  Hist.  lib.  xxxvi. 
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Ser'pcnt'me. 

Infusible  in  the  heat  of  the  Berlin  Porcelain  furnace. 
In  hardness,  superior  to  carbonate  of  lime :  but 

it  may  in  general  be  scratched  by  the  knife. 
Specific  gravity  varies  from         to  3. 

Magnesia,  silex,  and  oxyd  of  iron  seem  to  be  the  es- 
sentially constituent  parts  of  serpentine ;  but  their  pro- 
portions are  very  different  in  different  instances  :  that 
of  the  magnesia  varying  from  £13  to  38  parts  in  100. 

The  serpentine  of  modern  mineralogy  has  acquired 
its  name  from  the  same  natuml  resemblance,  which 
gave  rise  to  tlie  term  among  the  ancients ;  its  general 
colour  resembling  that  of  a  snake's  skin :  but  the  serpen- 
tine of  the  moderns  is  verv  different  from  that  which  the 
ancients  frequently  distinguished  by  this  name.  The 
latter  is  a  green  porphyr}',  and  belongs  to  the  argilla- 
ceous or  perhaps  the  siliceous  genus :  the  modern 
serpentine  is  always  strongly  marked  by  charac- 
ters peculiar  to  magnesian  compounds. 

The  Lizard  point,  in  Cornwall,  is  a  mass  of  ser- 
pentine, in  which  the  predominating  colour  is  a  dark 
crecn :  inclinincr  sometimes  to  black,  sometimes  to 
brown  ;  with  occasionally  a  very  obscure  shade  of 
red.  If  this  promontoi-y  derived  its  name,  as  is 
usually  the  case  in  such  instances,  from  the  outline 
of  its  shape  when  seen  at  sea ;  and  not  from  the  co- 
lour of  its  substance ;  the  coincidence  of  its  name 
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and  colour  is  remarkable.  Irregularly  shaped  patches 
of  semitransparent  colourless  calcareous  spar  are  met 
■with  here  and  there  in  these  rocks;  together  with 
layers  of  partly  white  and  partly  red  indurated 
steatite. 

Serpentine  is  often  traversed  by  veins  of  soft  fibrous 
amianthus,  which  run  in  various  directions  through  its 
substance :  the  fibres  of  the  veins  are  placed  in 
aeneral  at  right  angles  to  their  course  :  and  their 
diameter  frequently  does  not  exceed  the  tenth  of  an 
inch. 

Serpentine,  when  intersected  by  veins  and  specks 
of  white  granular  carbonate  of  lime,  is  called  serpen- 
tine marble*. 

Serpentine  rocks  are  rarely  metalliferous.  Those 
which  contain  iron  in  a  low  state  of  oxydation  are 
magnetic  :  and  sometimes  distinct  particles  of  the  iron 
may  be  seen  by  the  naked  eye. 

Noble  Serpentine. 

This  variety  of  serpentine  is  of  a  uniformly  greea 
colour,  with  a  slight  degree  of  transparency.  In  Italy, 
where  it  is  used  for  ornamental  purposes,  it  is 
knou  n  by  the  names  of  J^erde  di  Prato  and  /  'erde  di 
Susa. 

Noble  serpentine  occasionally  contains  garnets, 

«^  Vill.  p.  15. 
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which  in  pohshed  ornaments  add  greatly  to  its 
beauty. 

It  sometimes  has  a  broad  and  flat  foliated  struc- 
ture ;  and,  in  colour  and  lustre,  is  very  like  dark 
green  semitransparent  jade. 

Lapis  Ollaris. 

Pot-stone;  so  called  from  the  custom  of  turning  it 
on  the  lathe  into  vessels  of  various  shapes. 

Lapis  Siphniiis,  and  Lapis  Comensis ;  from  the  names 
of  places  where  it  is  met  with. 

Specific  gravity  9:,75. 

Pot-stone  of  Chiavenna. 

Magnesia  S8,")4 

Silex   S8,!e 

Alumine  6,0"G 

Ox^^d  of  Iron    ....  15 

9B,3'2  Wiegkb. 

This  stone  in  its  external  characters  is  intermediate 
between  serpentine  and  coarse  steatite. 

Mr.  Jameson  says  that  at  Zoblitz,  in  Upper  Saxony, 
several  hundred  people  are  employed  in  quarrying, 
cutting,  turning,  and  polishing  the  serpentine  met 
with  in  that  neighbourhood ;  and  that  the  various 
vessels  &c.  into  which  it  is  formed,  are  distributed 
through  all  parts  of  Germany.  This  serpentine  may 
therefore  be  considered  as  a  variety  of  pot-stone. 
Pliny  mentions  a  similar  custom  :  "In  Siphno  lapis  est 
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"  qui  cavatur  tornaturque  in  vasa,  coquetldis  cibis 
utilia :  quod  in  Cojnensi  Italice  lapide  viricli  acci- 

"  dere  scimus  *." 
This  substance  is  useful  in  the  construction  of  fur* 

naces ;  being  very  refractory  in  the  fire. 

Pot-stone  is  very  common  in  the  upper  part  of 

Italy ;  and  occurs  always  in  the  neighbourhood  of 

serpentine. 

The  Duke  of  Argyle's  house  at  Inverary  is  built  of 
Pot-stone,  said  to  be  met  with  in  that  neighbourhood. 

Steatite. 

8oap-stone :  both  these  names  are  expressive  of  the 
leading  external  characters  of  the  substance; 
which  are  a  consistence  and  softness  to  the 
touch,  resembling  suet  or  soap. 

Specific  gravity  '2,6. 

Infusible. 


Steatite  of  Comic  all.    .    .    of  Barcutli.     Red  Steatite. 

Silex    .    .    .  48,0  .    .    .  59,5  ...  64 

Magnesia  .    .  20,5  .    .    .  30,.3  ...  22 

Aluinine    ..  14,0  ...    0,0  ..    .  5 

Oxyd  of  Iron  1,0  ...     2,5  ..    .  5 

Water     .      .  15,5  .    .    .     5,5  .    .    .  6 


99,0  K/apr.     98,0  K tap?:     \00  Vauq. 

Vauquelin  also  analysed  a  variety  of  Steatite  brought 
from  New  Caledonia,  which  the  itihabitaMs  of  that 

*  Nat.  Hist.  lib.  xxxvi. 
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pl?ice  are  ^ai<fl  to  .fl,^ix  w,ith^l)eir  Xood;  but  he  found 
nothing  nutritive  in  its  composition.   The  ,€^xiste^lcc 

.of  the  custo^xi  aivio^gjip^py  ravage  tribes  is  ^uthen- 

T^t^fiUy  estat|li^hed.     \  .\ 

.  ;,iln  t);ie  rqckp  qf  ^>er,p^i;)tinetfftrmii]g  tlje  Lizard  poii]t 
in  Cornwall,  there  are  several  yi^jus,  of;  ste-atite,, which, 
-a3:^r  as  I  recpl|ect,  ;|^ave  ppon  tl]e  .>v^ole  a  vertical 
direction.    The  same  vein  wears  very  differont  ap- 
pearapcqs  in  d jfteyent, parts ;  being  sor^ietimes  vvhite; 
: spipetimes  in  ^  white  groqnd  (;:ontajnipg  ,  specks  of  > 
a'edcjiijh  yellow,  or  brown,  pr  purple  ;  qr  a  mixture  pf 
.allftfhe^e.        spf^e, parts  ;the  _ proportion  of  the  cp- 
loured  part  considerably  predominatee ;  and  in  ^pn^^ 
iMt^s  the  vylijte.js  (E?nt;yely, wanting.  In  proportion  as 
[^;€plpjaring  matter  abopnds,  apd  especially  if  the 
colour  is  pot  unifj^rm, ;  the  steatite  Ipses  its  distinctive 
j^^ictuov^S/cljaragter ;  being  neither  50  spft  to  the  eye 
npr.(j^  iJie  tjouch,  ppr  yielding  to  the,  l^jiiife,  sp,  eias^ily, 
ifts  tiie^i^ner  kinds. 

[TJie,^t§^tite  of  ;Cori>wall,  whioh  is  reniafkable  for 
containing  a  ma^.e,ttb^n,/^^y?.l)y  gre,at,p/-opctt'tipn  of 
;^UMiil?ji.iSii^t^Fisjye|y  iVi/sed  chin^flfian,i^factory 
at  Worcester.  ;The  ,i^^isibiU^y  of  .jthis  subiStanpe,  on 
which  its  value  in  a  great  measure  depends,  arises 
from  the  total  absence  of  lime  in  its  composition. 
The  equally  valuable  property  of  preserving  its  colpur 
in  the  heat  of  the  furnace,  to  which  it  is  exposed  in 
the  process  of  baking  the  porcelain,  is  accounted  for 
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by  the  very  small  proportion  of  metallic  matter  con- 
tained in  it. 

Steatite  is  met  with  in  very  different  states  of  indu- 
ration ;  being  sometimes  hard  enough  to  resist  any 
impression  of  the  knife,  to  which  it  often  yields 
witli  the  greatest  ease. 

Coarse  steatite  closely  resembles  the  finer  varieties 
of  pot-stone. 

There  is  a  semi-inJurated  variety  met  with  in 
Corsica,  principally  of  a  dull  light  green  colour,  with 
black  specks  of  an  irregtilar  shape  :  it  is  remarkable 
for  containing  numerous  very  minute  grains  of  mag- 
netic iron. 

Wallerius  describes  a  variety  of  steatite,  of  a  dark 
colour  and  close  earthy  texture;  which  is  called 
Creta  Hispanica,  and  is  used  as  a  fuller's  earth.  A 
similar  use  of  steatite  is  attributed  to  the  Arabs,  who 
are  sai"d  to  employ  it  in  their  baths  instead  of  soap. 

Steatite  occurs  principally  in  the  form  of  veins,  in 
serpentine ;  and  in  irregularly  shaped  nodules  im- 
bedded in  varieties  of  basaltic  rocks. 

It  is  Sometimes  met  with  in  a  crystallized  form ; 
biit  the  crystals  are  pstudomorphous. 
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Myrsen. 

Corruptly  called  Meerschaum  by  the  Germans, 
according  to  Mr.  Kirwan.  Mr.  Jameson  says  it 
is  so  called  in  consequence  of  its  being  found 
near  the  sea,  the  foam  of  which  it  resembles  in 
lightness.  Mr.  Kirwan  does  not  explain  the 
term  Myrsen. 

Keffekil;  a  Tartar  name,  modified  by  the  Turks. 

Specific  gi-avity  nearly  the  same  as  that  of  water. 

Infusible. 


Silex  .  . 
Magnesia  .  . 
Liine  .  .  . 
Carbonic  Acid 
Water      .  . 


50,50 
17,25 

0,50 

5 
25 

98,25  Klapr. 


There  are  three  or  four  specimens  of  this  substance 
in  the  library  of  the  botzmical  garden,  at  Oxford ; 
which  were  brought  over  from  Asia  Minor  by  Dr. 
Sibthorpe  and  Mr.  Hawkins :  in  their  appearance 
they  differ  little  from  a  mass  of  prepared  magnesia, 
and  perhaps  therefore  have  undergone  some  artificial 
process. 

According  to  Mr.  Kirwan  this  mineral  is  found 
near  Burza  in  Lower  Asia ;  and  is  the  substance  of 
which  the  large  Turkish  tobacco-pipes  are  made, 
being  first  boiled  with  grease :  the  pipes  are  formed 
from  the  mixed  mass,  and  then  hardened  by  exposurp 
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to  air.  The  exudation  ahd  Eilteration  in  colour  of  thii 
grease,  produced  by  ttie  heated  tobacoo,  gt'adually 
give  the  pipes  a  brown  tinge.  Some  scrapings  from 
these  pipes,  analysed  by  M.  Wiegleb,  were  found 
to  consist  of  very  nearly  equal  quantities  of  silex 
and  magnesia.  : 

This  substance  is  said  to  be  used  as  a  fuller's 
earth  by  the  Turks. 

Fabroni  met  with  a  substance,  very  like  this  ifi 
external  characters  and  chemical  analysis,  near  Sierina 
in  Italy ;  of  which  he  made  bricks  that  were  light 
enough  to  swim  in  w  ater.  Pliny  speaks  of  such  bricks. 

Asbestiis  and  Amianihns. 

The  literal  signification  of  the  first  of  these  terms 
is,  tmextiiiguishable ;  but,  as  the  verb  tx,7r€(r^svvvft.i 
is  metaphorically  used  in  the  sense  of  aboleo,  or  per- 
do,  it  may  be  rendered,  imperishable :  this  explana- 
tion being  much  more  appropriate  "than  the  fbraier  to 
the  peculiar  character  of  the  substance.   The  literal 
signification  of  the  last  term  is  unstained  or  tmsoiled. 
The  etymology  of  these  terms,  the  first  of  which 
directly,  the  last  indirectly,  expresses  the  incom- 
bustible nature  of  the  substance  to  which  it  is  applied, 
shews  that  they  were  originally  synonymous  :  and  so 
indeed  they  may  be  considered  still ;  for  they  are 
applied  to  substances,  Xvhich  do  not  differ  njore  in. 
their  chemical  analysis  than  many  varieties  of  mi* 
nerals  confessedly  of  the  same  species. 
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The  tcrrti  timloitthus.  is  nw  gcnerattv  nseil  t(>  ex- 
press those  varieties  of  the  pj^cnt  species  which 
have  the  softest,  most  tiexible,  and  most  easily  sepa- 
rable fibres  :  asbestus  is  applied  to  those,  the  fibres  of 
which  are  coinpaiatively  brittk,  harsh  to  the  toucli, 
and  closely  compacted.  The  gradations  in  the  shades 
of  difference  are  too  delicate  to  admit  of  description  ; 
thoucrh  the  substances  in  which  the  extreme  charac- 
ters  reside  differ  at  least  as  widely  from  each  other, 
as  the  finest  unspun  silk  from  the  most  compactly  fi- 
brous wood. 

Loosely  Jibroiis  and  flexible  Amianihus. 
Specific  gravity  0,9. 

Fusible  by  the  bloM  pipe  to  a  blackish  glass.  Its  se- 
parate fibres  contract  into  a  minute  vitreous 
globule  when  exposed  to  the  flame  of  a  candle  ; 
but  a  number  taken  togetlier  are  only  made  red- 
hot. 

Silex  ...  59 
Magnesia  .  .  25 
Lime  ...  Q 
Alumine  .    .  3 

96  Mr.  Chenevix. 

This  probably  is  the  substance  from  which  were 
woven  those  incombustible  cloths,  in  which  the  an- 
cients sometimes  burned  the  bodies  of  their  dead. 

The  appearance  of  cloth  of  amianthus  differs  not 
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much  from  that  iof  coarse  common  cloth  ;  but  in  cojn-' 
sequence  of  the  comparative  brittleness  of  the  mine- 
ral substance  employed  in  the  former  instance,  the 
continuation  of  each  fibre  is  frequently  interrn])tecl  ; 
which  gives  a  ragged  appearance  to  the  cloth  made 
from  it.  In  order  to  facilitate  the  process  of  weav- 
ing amianthus,  its  fibres  may  be  mixed  with  flax  ; 
and  the  last  may  afterwards  be  separated  by  ex- 
posing the  cloth  to  a  heat  sufficient  to  consume  the 
flax  witliout  altering  the  amianthus. 

The  fibres  of  amianthus  have  sometimes  all  the 
softness  and  lustre  of  silk ;  they  are  generally  white 
in  proportion  to  their  fineness. 

Amianthus  is  met  with,  principally  in  serpentine, 
in  various  parts  of  Europe.  A  coarse  silky  variety 
occurs  in  such  abundance  in  Corsica,  that  Do- 
lomieu  used  it  for  the  purpose  of  enveloping  the  mi- 
nerals which  he  collected  in  the  neighbourhood. 

Sometimes  a  mass  of  soft  fibrous  amianthus  ab- 
ruptly adheres  to  a  mass  of  semitransparent  calca- 
reous spar ;  sometimes  distinct  fibres  of  the  former 
are  seen  passing  between  the  laminag  of  the  latter,  in 
parallel  directions  ;  and  there  is  an  insensible  transi- 
tion of  the  one  substance  into  the  other.  In  these 
cases  the  calcareous  spar  possesses  a  faint  shade  of 
green,  which  is  perhaps  derived  from  its  connexion 
with,  the  magijesian  compound. 
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Compactly  fibrous  and flexible  Amianthus. 

Mountain  leather ;  from  its  texture,  and  the  tough- 
ness depending  on  this. 

The  appearance  of  this  variety  of  amianthus  is  not 
very  unhke  the  tendinous  part  of  veal  when  boiled. 
By  mechanical  means  its  fibres  may  be  separated 
from  each  otherl' aiid  in  that  state  differ  not  much 
from  tliose  of  the  preceding  variety,  but  have  not 
the  same  degree  of  softness  and  silky  lustre. 

Compact  spongy  Amiaiithus. 

Mountain  Cork  ;  from  its  texture  and  hghtness. 
Specific  gravity  0,8. 

This  substance  differs  from  the  foregoing  variety, 
principally  perhaps  in  its  texture;  which  is  not  in 
the  least  degree  fibrous.  It  differs  from  the  varie- 
ties of  amianthus  in  general,  by  being  found  chiefly 
in  mineral  veins  ;  while  they  are  met  with  in  serpen- 
tine at  lar^e. 

Fibrous  Asbestus. 
Specific  gravity  2,6. 

Magne^iia  .  .  .  48,45 
Silex  .  .  .  .  46,GG 
Oxydoflroa   .    .  4,79 

99,90  Wicgleh. 
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The  fibres  of  this  are  always  closely  aggregated, 
and  ape  'har-sh-to  the  touch  and  friable;  by  which 
jcharacters  'the  substance  is  distinguishable  from  fi- 
brous amianthus.  Different  specimens  -possess  dif- 
ferent shades  of  green  :  few.  perhaps  are  entirely -de- 
•void  of  colour ;  and  differ  in  this  respect  frQ^i, fibrous 
•mniailthus,  which  is  often  dehcatelv  'vyhite.  •  „  , 
^  'Wtren  the  fibres  are  larger  than  usjial,.^nd  of/^ 
"prismatic  ratiier  than  a  fibrous  form,  the  sub- 
"Stance  resembles  actinolite  :  but, when  pulverized  it 
is  unctuous  to  the  touch,  and  may  thus  be  distin- 
guished from  it, 

Sometimes  the  fibres  have  a  slighdy  cyrved  direc- 
tion, at  the  same  time  preserving  a  mutual  parallel- 
ism ;  and  the  mass  in  which  they  occur  is  disposed 
to  separate,  upon  the  application  of  a  sufficient  de- 
gree of  force,  into  fragments  of  an  oblong  aod  curved 
conical  form.  I  have  seen  fragments  of  this;  kind, 
detached. from,  a  mass  of  serpentiiie  containing  grey 
iron  or^,  in  which,  one  i»alf  ©fntbe  fi.brous  mass-was 
of  the  nature  of  asbestus,  from  which  it  rapidly  gra- 
duated into  the  appearance  of  grey  iron  ore ;  the  fi- 
brous form  remaining,  M  ith  a  colour  and  lustre  com- 
pletely metallic. 

The  fibres  of  .  asbestus  sometimes  appear  to  be 
Thomboidal  prisms.  From  this  circumstance  perhaps, 
and  from  its  general  connexion  with  serpentine,  Saus- 
sure  considei's  asbestus  as  a  crystaUine  form  of  th« 
latter  substance. 
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Th6  various  forms  of  asbestus  and  amianthus  may 
Easily  be  distinguished  from  other  minerals  resembhng 
them  in  appearance  :  from  plumose  sulphate  of  alu- 
mine,  or  of  iron,  or  of  zine ;  by  the  ready  solubility 
and  styptic  taste  of  the  latter  substances :  from  fi- 
brous gypsum  ;  by  the  change  this  undergoes  in  a 
lorw  red-heat:  from  actinolite,  thallite,  and  horn- 
blende ;  by  the  unctuous  feel  of  the  powder  of  asbes- 
tus &c.  compared  with  that  of  actinolite,  &e. 

Lig inform  Asbestics. 
Infusible  in  the  heat  of  the  Berlin  porcelain  furnace. 

This  often  occurs  in  cabinets  in  flat  wedge-shaped 
masses  converging  to  a  point :  the  structure  of  these 
is  apparently  fibrous ;  and  sometimes  in  the  same 
fragment  fasciculi  of  fibres  radiate  from  different  cen- 
tres,  producing  a  very  singular  appearance  by  their 
mutual  intersection. 

The  colour  of  these  masses  is  sometimes  nearly 
white,  sometimes  brown  ;  and  they  frequently  resem- 
ble splintery  fragments  of  wood  ;  from  whence  arose 
the  application  of  the  epithet  by  which  this  variety 
of  asbestus  is  distinguished.  In  many  instances  the 
fibrous  appearance  is  only  superficial ;  and  a  trans- 
verse division  of  them  shews  that  they  are  internally 
of  a  compact  earthy  texture. 

Some  varieties  of  ligniforin  asbestus  are  of  a  dis- 
tinctly green  colour;  and  a  remarkably  compact  tex- 
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ture :  the  fibres,  which  though  visible  to  the  eye  arc 
scarcely  separable  by  mechanical  means,  are  parallel 
to  each  other ;  and  the  mass  in  which  they  occur  is 
divided  by  numerous  dark  coloured  lines  crossing  the 
fibres  at  right  angles.  It  is  observable  that  these 
masses  are  disposed  to  break  into  separate  pieces  in 
-the  direction  of  these  lines.  Sometimes  the  lines 
are  very  irregular  in  their  direction,  and  at  the  same 
time  curved,  presenting  a  reticulated  appearance : 
in  which  case  it  is  often  difficult  to  ascertain  whether 
the  substance  should  be  called  serpentine  or  as- 
bestus.  Asbestus  of  this  kind,  when  polished,  has 
often  a  silky  lustre. 

Talc. 

It  is  easily  cut  by  the  knife. 

It  was  hardened,  and  became  paler,  in  the  heat  of  the 

Berlin  porcelain  furnace-. 
Specific  gravity  varies  from  2,58  to  2,87- 
Primitive  form,  a  prism  at  right  angles  with  its  base ; 

which  is  a  rhomboid  with  angles  of  120*  and 

Silex  ...  50 
Magnesia  .  44 
Alumine  .    .  6 

100  Hatpfner. 

Talc  rarely  if  ever  occurs  distinctly  crystallized : 
it  is  most  commonly  met  with  in  thin  broad  laminas 
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easily  separable  from  each  other :  sometimes  in  soft 
masses  made  up  of  minute  scaly  particles  more  or  less 
closely  aggregated ;  Mhich  give  it  a  silvery  appear- 
ance :  and  lastly,  in  a  completely  indurated  earthy 
form ;  as  in  the  case  of  the  substance  called  French 
Chalk, 

Lami7iated  Talc. 

The  laminas  are  either  flexible  and  inelastic  ;  or,  if 
not  sufficiently  firm  to  admit  of  being  bent,  they 
crumble  between  the  fingers  into  small  scales,  or  into 
a  soft  powder  which  adheres  to  the  skin  with  some- 
what of  a  pearly  or  silvery  lustre. 

The  softness  perceptible  upon  touching  laminated 
talc,  and  its  want  of  elasticity,  sufficiently  distinguish 
it  from  mica;  with  Mhich  it  may  be  confounded  by 
the  eye.  It  may  be  distinguished  from  selenite  by 
remaining  unaltered  in  a  low  red  heat ;  which  converts 
the  latter  substance  into  a  white  friable  powder. 

When  the  substance  of  the  lamince  is  separable 
into  small  scales,  it  has  been  sometimes  employed, 
like  mica,  for  the  purpose  of  frosting  images  of  the 
Virgin ;  a  custom  already  spoken  of  under  the  head 
of  Selenite  *. 

Whew  laminated  talc,  or  indeed  any  form  of  this 
substance,  is  capable  of  being  triturated  into  an  im- 
palpable powder,  it  is  sometimes  mixed  with  red 


*  Vid.  p.  66. 
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eolouriHg  matter,  and  used  as  a  cosmetic.  This 
practice  may  perhaps  elucidate  a  passage  in  Pliny's 
Natural  History,  describing  the  preparation  of  a 
pigment  which  he  calls  purpurissum.  From  this  pas- 
sage, which  is  in  the  thirty-fifth  book,  it  appears  that 
purpurissum  was  prepared  by  pulverizing  a  white 
earthy  substance;  which  was  afterwards  impreg- 
nated with  a  purple  colour,  by  steeping  it  in  a  fluid 
charged  \vith  the  particular  dye. 

Venetian  Talc. 

This  term  has  a  reference  rather  to  the  commercial 
than  to  the  natural  source  of  the  substance  so  called. 
It  is  a  talc  of  a  laminated  structure ;  but  this  structure 
is  often  not  observable  in  large  masses  of  it :  though 
they  niay  be  easily  separated  by  mechanical  means 
into  v^ry  thin  flexible  and  inelastic  laminee,  which  are 
nearly  colourless,  and  of  a  glassy  transparency.  The 
mass,  before  separation  of  the  laminae,  is  in  propor- 
tion to  its  thickness  opaque,  and  of  a  light  but  lively 
green  colour.  Talc  of  this  kind  is  common  in  the 
Tyrol ;  in  Saxony  ;  and  in  Silesia.  It  occurs  ^lw4ys 
in  serpentine  rocks. 
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Indurated  Talc. 

Crate  de  Briangon ;  from  the  plac^  where  it  is  met 
with. 

French  Chalk ;  called  chalk  perhaps  from  the  white 
powder  into  which  it  may  be  reduced  by  me- 
chanical means. 


Silex  .... 

.  6Q 

Magnesia      .  . 

.  27 

Alumine  .     .  . 

.  1,5 

Oxyd  of  Iron 

.  3,5 

Water     .     .  . 

.  5 

5^,0  Vauq. 

This  substance  is  much  employed  when  reduced  to 
powder  for  the  purpose  of  removing  stains,  occasioned 
by  grease,  from  silk. 

If  lines  be  traced  on  glass  by  means  of  a  piece  of 
indurated  talc,  they  remain  invisible  ;  or  are  scarcely 
perceptible  by  the  naked  eye,  till  breathed  on.  I 
have  not  met  with  an  explanation  of  the  eiFec.t 
produced  in  this  instance ;  but  it  may  perhaps  in 
part  depend  on  the  comparative  softness  of  the 
substance  with  which  the  impression  is  made;  the 
condensation  of  the  breath  taking  place  more  readily 
on  the  glass,  than  on  the  talc  covering  the  glass ; 
and  the  impression  of  the  talc  becoming  apparent  by 
the  simple  contrast. 


no         EARTHY  SUBSTANCES. 


This  variety  of  talc  when  very  highly  indurated 
closely  resembles,  and  perhaps  does  not  much  differ 
in  any  of  its  characters  from,  the  light  coloured  jade 
commonly  employed  in  Turkey  for  making  handles 
of  scymitarSj  &c. 

Jade. 

Pierre  des  A7nazons :  this  term  is  applied  to  a  dark 
green  variety  of  jade,  which  is  so  called  from  the 
river  of  that  name  in  America;  among  the 
pebbles  of  which  it  is  said  to  be  found  :  but 
M.  Humboldt  observes  that  it  is  brought  to 
that  part  of  Ameriea  from  the  interior. 

J^eilstein,  in  Germ. ;  in  Engl.,  A. re-stone  ;  many  spe- 
cimens of  the  above-mentioned  variety  of  this 
substance  having  been  originally  met  with  by 
Europeans  in  the  form  of  axes,  and  wedges,  &c. ; 
this  being  the  use  to  which  it  is  frequently 
applied  by  the  natives  of  the  places  where  it  it 
met  with. 

Igida  :  according  to  Mr.  Jameson  this  is  its  Indian 
name;  from  which  the  Abbe  Estner  conjec- 
tures the  French  derived  the  word  Jade. 

Specific  gravity  varies  from  2,95  to  3,38. 

Fusible  by  the  blowpipe. 


MAGNESIA. 


Ill 


Analysis  of  Jade  by  M, 

Analysis  of  Jade  by  M.  Theod. 

Ha'pfner. 

de  Saiissure, 

47 

53,75 

Carbonate  of  Magnesia 

38 

12,75 

Carbonate  of  Lime  .  . 

Alumine   .    .    .  • 

1,5 

Aluniine  

4 

Oxyd  of  Iron      .  . 

5,0 

Oxyd  of  Iron     .    .  . 

9 

Oxyd  of  Manganes:e 

2,0 

Potash  .... 

8,5 

100 

10,75 

2,25 

96,50 

It  appears  from  a  comparison  of  the  analyses  just 
stated,  that  the  results  obtained  by  M.  Ha^pfner  dif- 
fer very  remarkably  from  those  of  M.  de  Saussure. 
The  latter  gentleman  has  also  analysed  a  substance, 
closely  resembling  the  green  American  jade  or  axe- 
stone,  which  he  first  met  with  in  the  form  of  a  peb- 
ble on  the  shore  of  the  lake  of  Geneva ;  and  after- 
wards in  a  serpentine  rock  near  Turin.  The  analysis 
gave  the  following  results : 


Silex    .    .  . 

44, 

Lime  . 

4 

Alumine 

.  30 

Oxyd  of  Iron 

.  12,5 

Soda     .  . 

.  G 

96,5 

Very  beautiful  specimens  of  this  substance,  with 
respect  to  their  size  and  colour,  have  been  brought 
from  America,  and  some  of  the  islands  of  the  Paci- 
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fic ;  in  the  form  of  axes  Slc.  artificially  cut  and  po- 
lished. They  are  of  a  deep  but  bright  green  colour, 
with  a  waxy  transparency  at  the  edges :  their  hard- 
ness is  very  considerable,  as  appears  from  the  use 
for  which  they  were  evidently  intended  ;  but  this  is 
at  the  same  time  accompanied  with  a  remarkable 
toughness  :  their  texture  is  very  compact  in  general, 
but  here  and  there  it  is  partly  schistose,  partly  fi- 
brous or  splintery ;  with  wliich  probably  their  tough- 
ness is  connected.  To  the  touch  they  are  remark- 
ably smooth ;  and  their  lustre  is  almost  as  though 
the  surface  had  been  oiled. 

Some  mineralogists  have  supposed  that  a  substance 
'so  hard  could  not  have  received  such  an  accurate  de- 
licacy of  form,  from  people  so  uncivilized  as  the  na- 
tive Americans  ;  and  have  therefore  conjectured  that 
when  first  met  with  it  is  soft,  and  that  it  afterwards 
hardens  by  exposure  :  but  the  variety  which  M.  de 
Saussure  analysed  was  completely  hard  when  first  se^ 
parated  from  its  native  rock :  and,  besides  this,  Ro- 
bertson describes  the  perseverance  of  the  Americans, 
in  the  very  instance  of  the  formation  of  their  tools, 
as  most  remarkable. 

There  is  a  variety  of  jade,  which  comes  from  Chi- 
na, of  a  greyish  white  colour  with  an  obscure  shade 
of  green :  it  is  used  in  Turkey  for  handles  of  scy- 
mitars,  and  other  instruments.  It  it  much  harder 
than  the  American  green  jade. 

Jade  is  someUwes  of  a  delicate  lemoa  colour ;  and 
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disseminated  in  specks  through  the  substance  of 
white  primitive  carbonate  of  lime.  I  have  seen  a 
specimen  of  this  kind  from  one  of  the  western  islands 
of  Scotland. 

Nephrite. 

Lapis  Nephriticus :  the  term  is  particularly  applied 
to  pebbles  consisting  either  wholly  or- in  part  of 
jade  ;  and  arose  either  from  their  kidney  form, 
or  from  the  superstitious  application  of  them  to 
the  cure  of  diseases  of  the  kidney :  their  form 
perhaps  having  originally  led  to  such  an  appli- 
cation. So,  almost  within  the  last  hundred  years, 
our  Pharmacopasia  had  a  preparation  of  dried 
fox's  lungs,  which  was  given  in  cases  of  pulmo- 
nary consumption. 

Pebbles  of  this  kind  occur  in  great  abundance  in 
one  of  the  islands  on  the  western  coast  of  Scotland. 
They  are  frequent  also  on  the  shores  of  the  lake  of 
Geneva. 
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Chlorit&. 

When  pulverized  it  is  soft  to  the  touch. 

Fusible  into  a  black  slag,  and  afterwards  magnetic. 

Chlorite  is  so  called  from  its  colour ;  which  is  a  dark 
dull  green.  This  depends  on  the  oxyd  of  iron 
(X)ntained  in  it ;  aiijd  is  very  nearly  of  the  same 
shade  in  all  the  varieties  of  this  substance  : 
more  nearly  perhaps  than  in  the  case  of  any 
other  mineral. 

Its  fusibility  depends  on  the  great  proportion  of 
oxyd  of  iron  contained  in  it. 

Small  Foliated,  or  Scaly  Chlorite. 

The  foliated  or  scaly  particles  of  this  variety  are 
closely  compacted ;  and  in  the  mass  have  an  ob- 
scurely schistose  structure.  The  foliated  chlorite  of 
Corsica  contains  octahedral  crystals  of  magnetic  iron 
ore ;  and  sometimes  adheres  so  closely  to  the  surfaces 
of  the  crystallized  iron,  as  not  to  be  easily  sepa- 
rable. 

Eartliy  Chlorite. 

Peach  ;  of  the  Cornish  IVIiners. 
Talc  Chlorite  Zographique ;  of  Hally  :  from  its  use  in 
painting. 

Green  Earth  of  Verona;  being  met  with  in  that 
neighbourhood  :  perhaps  also  the  Appianwn  vi- 
ride  of  Pliny,  w  hich  he  says  was  prepared  from 
a  green  clay ;  to  a  substance  of  w^iich  kind  the 
earth  of  Verona  bears  a  strong  resemblance. 
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Silcx     .     .  . 

20 

Aluinine 

18,50 

Magnesia    .  . 

S 

Oxyd  of  Iron  . 

43 

Muriate  of  Soda 

or  of  Potash 

Y 

Water    .    .  . 

o 

•44 

Silex     .    .  . 

53 

Alumine 

12 

3  5 

Lime    .    .  • 

Oxyd  of  Iron  . 

17 

Water       .  . 

11 

99,0  Klapr, 

99,oO  Vauq. 

Earthy  chlorite  very  commonly  accompanies  the 
tin-ore  of  Cornwall,  and  is  disseminated  through  tke 
same  matrix  in  the  form  of  small  earthy  grains  or 
specks.   It  is  easily  recognized  by  its  green  colour. 

The  cavities,  and  irregularly  spherical  particles  of 
calcareous  spar,  agate,  &c.  met  with  in  basaltic 
rocks,  are  often  superficially  covered  with  earthy 
chlorite.  Specimens  of  the  Bohemian  garnet  are  also 
frequently  covered  with  an  earthy  form  of  chlorite  ; 
but  in  many  instances  the  incrustation  of  the  garnet 
is  of  a  distinctly  small  foliated  texture. 

The  substance  known  in  the  arts  by  the  name  of 
the  green  earth  of  Verona  is  met  with,  in  irregular 
nodules,  in  the  north  of  Italy  :  in  its  appearance  it 
resembles  green  clay,  and  according  to  the  analysis 
of  Meyer  contains  no  magnesia.  Dolomicn,  however, 
who  has  visited  the  spot,  considers  it  as  a  variety  of 
chlorite.  It  is  used  in  oil-painting  and  stucco.  It  is 
perhaps  derived  froiH  the  detritus  of  disintegrated 
basaltic  rocks  *. 


*  Vid.  sup. 


lie         EARTHY  SUBSTANCES. 

jictinolite. 

Shorlactons  ActinoUte  ;  of  Kirwan. 

Strahlstein,  in  Germ.;  in  Engl.  Arroxv-stone :  met 
with  in  "  long  slender  prisms,  or  rather  pyra- 
*^  mids,  being  thicker  at  one  end  than  the  other, 
"  and  hence  called  Strahl,  or  Arrow-stones*." 

Asbestinite :  when  the  prisms  are  acicular,  actinolite 
may  be  mistaken  for  asbestus  :  and  hence  the 
foregoing  name. 

Sufficiently  hard  to  scratch  glass. 

Specific  gravity  3,33. 

Fusible  in  the  heat  of  the  Berlin  porcelain  furnace 
into  a  fibrous  slag. 

Primitive  form  a  rhomboidal  prism  ;  the  sides  inclin- 
ing to  each  other  under  an  angle  of  1 24^  30',  or^ 
55^  30'. 


Silex     .    .  64  I 

Magnesia    .  20 

Lime     .    .  9,3 

Alumine     .  2,7 

Ctyd  of  Iron  4 

100,0  Bergm. 


Silex  .    .  . 

50 

Magnesia 

19 

Lime  .    .  . 

10 

Alumine  .  . 

1 

Oxyd  of  Iron 

11 

of  Chrome  3 


94  Laugier. 


This  substance  is  called  actinolite  from  the  occa- 
sional radiated  distribution  of  its  crystals.  Its 
most  striking  natural  form  is  that,  in  which  it  occiirs 


*  Kirw.  vol.  i.  p.  168, 
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in  distinct  rhomboidal  prisms,  of  a  bright  dark  green 
colour,  irregularly  imbedded  in  compact  silvery  talc. 
Owing  to  the  softness  of  the  matrix,  these  prisms 
may  very  easily  be  detached  from  it  by  mechanical 
means :  but  it  is  difficult  to  obtain  them  of  any  con- 
siderable length,  as  they  are  remarkably  disposed  to 
separate  transversely  by  the  apphcation  of  even  a 
slight  force.  In  consequence  of  this,  it  is  very  common 
to  see  the  extremities  of  them,  thus  broken,  slightly 
projecting  from  the  mass  of  talc  containing  them. 

In  some  instances  the  number  of  the  crystals,  com- 
pared with  the  volume  of  the  mass  containing  them, 
is  very  few :  in  others,  the  proportions  of  the  con- 
tained and  the  containing  substances  are  nearly 
equal :  and  in  some,  the  proportion  of  the  crystals 
so  far  predominates  that  the  talc  may  be  rather  said 
to  cement  them  together,  than  to  contain  them.  If 
the  talc  is  entirely  wanting,  which  occasionally  hap- 
pens, the  appearance  of  the  mass  is  not  very  unlike 
coai^e  fibrous  asbestus. 

Sometimes  the  crystals  of  actinolite  are  nearly  of 
a  black  colour ;  and  the  talc  containing  them  is  of  a 
dirty  white,  here  and  there  stained  of  a  brownish 
ochry  yellow. 

Actinolite  sometimes  occurs  in  compact  masses, 
consisting  of  small  flat  prisms  not  easily  separable 
from  each  other ;  parts  of  the  specimen  being  of  a 
green,  and  other  parts  of  a  distincdy  red  or  greenish 
red  colour  :  the  difference  of  colour  is  perhape  ow- 
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ing  to  the  difference  in  the  degree  of  oxydation  of 
the  iron  contained  in  thein. 

Dolomieu  and  Haiiy  seem  inclined  to  consider 
actinolite  as  a  variety  of  Hornblende. 

Boracitc. 

Cubic  Qum^tz ;  from  the  joint  consideration  of  its 
form  and  hardness. 

It  was  fused  in  the  heat  of  the  Berlin  porcelain  fur- 
nace, into  a  yellowish  clear  glass. 

Sufficiently  hard  to  scratch  glass. 

Electric,  by  heat,  at  the  eight  points  fomied  by  the 
solid  angles  of  the  cube :  four  of  thcin  having 
the  vitreous ;  the  others,  the  resijjious  electri- 
city 

Specific  gravity  2,5^. 
Primitive  form,  a  cube. 

Boracic  Acid    .    .  68>00 

Magnesia     .    .    .  13,50 

Lime   11,00 

Silex   2,00 

Aluniine  ....  1,00 

Oxvd  of  Iron    .    .  0,75 

96,25  Westrumh. 

Boracite,  which  is  so  called  from  its  containing 
Wacic  acid,  is  the  only  mineral  of  the  magnesian 

»  This  property  is  explained  in  the  introduction,  under  the 
head  of  Elect ridi^  of  Mineral  Substances. 
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genus  in  which  the  earth  is  found  combined  u  ith  an 
acid,  and  at  the  same  tim,e  crystaUized. 

The  common  form  of  crystals  of  boracite  is  a  modi-« 
fication  of  the  primitive  form ;  and  is  an  incomplete 
cube,  having  each  edge  singly  or  doubly  bevilled. 

The  colour  of  the  crystals  is  commonly  a  whitish 
drab :  but  sometimes  they  are  colourless,  and  near- 
ly as  transparent  as  glass;  in  which  case  they  are 
said  to  contain  no  lime. 

Boracite  is  always  met  with  in  a  crystallized  state ; 
and  hitherto  has  only  been  found  in  the  neighbour- 
hood of  Luneburg,  in  the  duchy  of  Brunswick.  The 
crystals  are  separately  and  sparingly  distributed 
through  a  mass  of  gj^psum,  by  which  they  are  accu- 
rately enveloped.  The  gypsum  is  of  a  compact 
stony  texture,  and  nearly  of  the  same  colour  with  the 
crystals. 
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Chrysolite. 
Peridot ;  of  commerce. 

Topaz  of  the  ancients,  probably  ;  for  Pliny  describes 
the  topaz  under  characters  very  appropriate  to 
the  chrysoHte  of  the  moderns:  and  evidently 
the  chrysolite  of  the  moderns,  being  green,  must 
differ  from  the  chrysolite  of  the  ancients  :  as  the 
latter  from  its  name  was  doubtless  of  a  golden 
yellow  colour. 

Infusible  by  the  blowpipe. 

Sufficiently  hard  to  scratch  glass. 

It  has  the  double  refracting  pow  er  in  a  very  remarkable 
decrree. 

S[)ecific  gravity  3,4. 

Primitive  form,  a  four-sided  prism,  at  right  angles 
with  its  base ;  Avhich  is  a  parallelogram. 

Chrysolite  from  the  Levant. 

Magnesia      .    .    .    .00,5    .    .    .  43,5 

Silex  38       ...  39 

Oxyd  of  Iron     .    .     9,5    ...  19 

98,0  Vauq.     101,5*  Klapr. 

The  chrysolite  of  the  moderns,  the  least  hard  of 
those  stones  called  gems,  is  commonly  of  some  shade 
of  green  ;  often  of  an  olive  or  even  bottle  green  :  it 

*  The  increase  of  weight  in  this  analysis  depended  on  the  dif- 
ficulty of  accurately  drying  the  precipitates  obtained  during  the 
process  of  the  aaalysis. 
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differs  therefore,  judging  by  its  name,  from  the  chry- 
solite of  the  ancients.  That  probably  was  either  a 
deep  coloured  variety  of  the  Oriental  topaz ;  or  the 
gem  which  we  call  the  hyacinth.  The  Brasilian  topaz 
is  out  of  the  question  at  such  an  early  period  of  his- 
tory,  and  the  Saxon  and  Siberian  are  too  light  coloured 
to  justify  the  application  of  the  name ;  supposing  even 
that  they  were  known  at  that  time. 

The  native  situation  of  the  chrysolite  is  not  ascer- 
tained. The  chrysolites  of  commerce  are  principally 
imported  from  the  Levant.  They  appear  generally 
in  the  form  of  irregularly  worn  fragments,  with  oc- 
casional traces  of  a  quadrangular  prismatic  crystal- 
lization. 

Bruce  mentions  an  emerald  island  in  the  red  sea ; 
but  says  that  the  green  substance  he  there  met  with 
was  scarcely  harder  than  glass.  May  not  this  have 
been  a  chrysolite,  and  this  island  the  topaz  island 
mentioned  by  Pliny  *  ? 

Minute  crystals  of  this  substance  arc  said  to  have 
been  met  with  in  serpentine  ;  and  the  analysis  of 
chrysolite  seems  to  justify  the  supposition  of  a  natural 
alliance  between  the  two  substances. 

Jewellers  have  created  much  confusion  with  re- 
spect to  the  identity  of  the  chrysolite ;  having  applied 
the  term  to  many  different  substances,  from  a  mere 
resemblance  in  colour. 


VOL.  r. 


*  Vul.  the  article  Topaz. 
R 
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Olivin. 

Basaltic  or  Volcanic  Chrysolite ;  partly  froni  its  re- 
semblance to  chrysolite,  and  partly  from  its 
bcintr  met  with  in  basaltic  rocks,  and  in  lavas. 

The  olivin  of  Unkel  was  fused  in  the  heat  of 
the  Berlin  porcelain  furnace  into  a  glossy  porous 
mass. 

Specific  gravity  3,26. 

Olimnfrom  the  Basalt  of  Unkel. 

Silex    ....  50 
Magnesia      .    .  38,50 
lime   ....  0,25 
Oxyd  of  Iron      .12  . 

100,75  *  Klapr. 

It  is  evident  from  a  comparison  of  their  analyses, 
that  olivin  is  allied  to  chrysolite.  The  term  olivin  is 
derived  from  its  usual  shade  of  colour. 

Olivin  Occurs  in  grains  or  irregularly  spherical  par- 
ticles, in  basaltic  rocks  :  according  to  some,  in  no 
other  situation. 

It  is  very  liable  to  decomposition,  first  losing  its 
lustre  and  then  its  consistence  ;  crumbling  at  length 
into  a  loose  earthy  powder  of  a  yellowish  brown 
ochry  colour.  From  a  knowledge  of  this  circumstance 


*  Vid,  the  preceding  note,  p.  120. 
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the  porous  appearance  of  some  varieties  of  basalt 
imy  perhaps  be  accounted  for  ;  the  particles  of  olivin 
originally  contained  in  them  having  been  separated 
by  gradual  decomposition. 

Those  spherical  particles  of  a  yellow  colour  and 
vitreous  appearance,  met  with  in  the  native  iron  of 
Siberia,  arc  supposed  to  be  a  variety  of  olivin. 

The  following  description  of  the  substance  found  in 
the  native  iron  of  Siberia  is  taken  from  a  paper 
in  the  Philosopliical  Transactions,  written  by  Mr. 
Howard. 

It  cuts  glass,  but  not  quartz. 
Electric  by  friction. 

Extremely  refractory  in  the  fire ;  not,  even  in  the 

least  degree,  losing  its  transparency. 
Specific  gravity  3,28. 

It  presents  no  trace  of  a  determined  crystalline 
form. 

Silex  .... 
Magnesia 
Oxyd  of  Iron 
Oxyd  of  Nickel  . 

99  Mr.  Howard. 

In  its  analysis  it  corresponds  with  the  chrysolite 
and  olivin ;  and,  like  the  latter  substance,  is  liable  to 
decomposition ;  ultimately  crumbling  into  a  gritly  dry 
powder. 


.  54 
.  27 
.  17 
1 
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ZIRCONE. 


This  earth  is  so  named  from  one  of  its  natural 
compounds,  the  zircon  or  jargon  of  Ceylon ;  the  only 
substance,  with  the  exception  of  the  gem  called  the 
hyacinth,  in  which  it  has  yet  been  discovered. 

The  minerals  of  this  genus  are  transparent,  and 

variously  coloured. 
In  hardness  they  scarcely  exceed  quartz. 
Infusible,  but  lose  their  colour  by  fire. 
Have  a  remarkably  strong  double  rel^acting  power. 
Specific  gravity  about  4,4. 

Primitive  form,  an  octohedron ;  each  face  of  which 
is  an  isosceles  triangle.  The  ordinary  form  of 
the  crystals  is  a  quadrangular  prism  terminated 
by  a  four-sided  pyramid. 
They  may  be  distinguished  from  other  gems  by 

their  inferior  degree  of  hardness ;  and  by  their  strong 

double  refracting  power. 
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Zircoti  of  Ceylon. 

Jargon,  or  Mock  Diamond.  The  term  jargon  has 
been  given  to  such  colourless  gems  as,  when 
cut  and  polished,  are  liable,  from  their  lustre, 
to  be  mistaken  for  the  diamond  :  it  has  usually 
been  applied  more  particularly  to  the  substance 
in  question. 

Zircone    ...  69 
Silex  ....  26,50 
Oxyd  of  Iron    .  0,50 

96,00  Klapr. 

The  zircon  of  Ceylon  is  found,  together  with  crys- 
tals of  the  ruby,  spinell,  tourmaline,  &c.,  in  the  sand 
of  the  rivers  which  have  their  source  in  the  high 
mountains,  situated  towards  the  centre  of  the  island. 

It  occurs  in  the  form  of  small  flat  colourless 
particles,  not  unlike  pieces  of  thin  glass  with  the 
angles  and  edges  slightly  rounded..  It  is  much  used 
for  the  purpose  of  jewelling  watches. 

Next  to  the  spinell  it  is  the  gem  most  fre- 
quently met  with  in  the  rivers  of  Ceylon. 
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Ilyadntlt. 

Jlifucinth  of  Ceylon  .  .  .  of  Norxcoy  .  .  of  Expaillih 

Zi.rcone  .  .  •  70,0  .  ,  .  m  .  .  ,  Qo 
Sibx  ....  2.5,0  ...  31  ...  33 
Oxvd  of  Iron     .      0,5    ...      1    .    .    ,  1 

95,5  Khipr.      99  Vaiiq.        99  Klapr. 

Tiie  hyacintii  of  modern  mineralogy  is  commonly 
of  a  deep  golden  or  amber  colour  ;  and  may  perhaps 
be  the  chrysolite  of  the  ancients  :  for  its  colour  is 
much  more  appropriate  to  a  substance  so  denomi- 
nated, than  that  of  the  modern  chrysolite ;  and  is 
equally  far  removed  from  the  colour  of  a  gem  which 
ue  may  suppose  the  ancients  to  have  denominated  a 
hyacinth.  By  the  above  analyses  it  appears  that  tlie 
hyacinth  and  the  jargon  belong  to  the  same  genus, 
and  differ  from  all  other  minerals  in  containing;  an 
earthy  substance  peculiar  to  themselves. 

Many  substances  however  are  called  hyacinths  by 
the  jewellers,  from  a  mere  resemblance  in  colour : 
thus  the  Oriental  hyacinth,  so  called  from  its  great 
degree  of  hardness,  is  a  variety  of  the  ruby  :  tli^  hy^- 
acinths  of  Compostella  are  crystals  of  quartz,  co- 
loured by  red  oxyd  of  iron. 

The  Norway  hyacinth  is  met  with,  very  distinctly 
crystallized,  in  a  rock  composed  of  reddish  coloui'ed 
felspar  and  hornblende. 


Z1RC0NE..V 
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The  hyacinth  of  Expailly  is  found/in  the  sands  of 
a  rivulet,  which  runs  among  volca  lie  rocks,  near 
Puy  in  Velay  :  small  sappliires  are  found  in  the  same 
situation  *. 


*  Vid.  (he  article  Sapphire, 
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GLUCINE. 


This  earth,  which  is  called  Glucine  from  the 
sweet  taste  of  many  of  its  saline  forms,  has  hitherto 
been  met  with  only  in  the  beryll,  the  emerald,  and 
another  mineral  lately  found  in  Peru.  It  was  first 
discovered  in  the  beryl). 

Beryll. 

Aquamarine ;  from  the  sea-green  colour  of  some' of  its 
varieties. 

Chrysoberyll ;  appropriate  to  those  varieties  which 
incline  to  a  golden  or  yellow  colour. 

Sufficiently  hard  to  scratch  glass  easily :  it  scratches 
quartz  with  difficulty. 

Scarcely  altered  in  the  heat  of  the  Berlin  porcelain 
furnace. 

Has  a  slight  double  refracting  power. 
Electric  by  friction. 

Primitive  form,  a  regular  hexhedral  prism. 
Specific  gravity  2,7- 
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Analysis  of  the  Boy II. 


Silex     .  . 
Alumine 
Glucine 
Lime 

Oxyd  of  Iron 


68 
15 
14 
2 
1 


100  P'auq. 


Silex  .  .  66,45 
Alumine  .  16,25 
Ghicine  .  15,50 
Oxyd  of  Iron  0,60 


98,80  K/aff. 


The  beryllus  and  smaragdiis  of  the  ancients  were 
similar  to  each  other,  if  not  the  same  substance  ;  for 
Pliny,  after  having  just  spoken  of  the  smaragdus, 
says,  "  eandem  multis  naturam  aut  certe  similem  ha- 
"  bere  bcrylli  videntur  *  :"  and  from  what  follows  it 
appears  that  those  berylls  were  most  esteemed  wiiich 
resembled  the  colour  of  clear  sea-water ;  which  pre- 
ference holds  with  respect  to  the  aquaiijarines  of  the 
present  day.  The  chrysoberyll,  which  was  less  vivid, 
and  of  a  golden  yellow  tinge,  was  held  next  in 
estimation  :  when  paler  than  usual  it  vi'as  called  a 
Chrysoprase. 

Berylls  usually  occur  in  their  primitive  form,  a  re- 
gular six-sided  prism :  which  is  commonly  striated 
longitudinally.  The  crystals,  which  are  formed  by 
the  connection  of  several  prisms  at  their  tenninal 
faces,  are  easily  separable  at  the  points  of  union :  and, 
like  the  tourmaline  and  basalt,  present  upon  separa- 
tion a  convex  and  a  concave  surface. 

Berylls  are  brought  from  India ;  and  also  from 


VOL.  I. 


*  Nat.  Hist.  lib.  xxxTii. 

s 
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Brasil.  The  most  beautiful  are  said  to  come  from 
Daouria  on  the  borders  of  Ciiina. 

Aquamarines  of  very  large  dimensions  have  lately 
been  discovered  in  France. 

The  beryll  may  be  distinguished  from  tourmaline, 
in  being  electric  by  friction  ;  but  not  by  heat :  from 
apatite,  by  its  superior  degree  of  hardness. 

Emerald. 

Smaragdus  of  the  ancients?  it  is  uncertain  what  this 
substance  was  ;  though  it  certainly  in  some  de- 
gree corresponded,  in  the  beauty  of  its  colour, 
wiih  the  enierald  of  the  moderns. 

Easily  scratches  glass,  but  quartz  with  difficulty. 

In  tlie  heat  of  the  Berlin  porcelain  furnace  it  became 
opaque,  but  was  otherwise  unaltered. 

Specific  gravity  2,7- 

It  is  one  of  the  lightest  and  softest  of  the  precious 
stones. 

Has  a  moderate  double  refracting  power. 
Primitive  form,  a  regular  six-sided  prisni. 

Analiisis  of  the  Emerald  of  Peru. 

Silex       ....    64,60    ....  68,50 

1.5,75 


Alumine       ,    .    .  14,00 

Glticlne    ....  13,00 

Lime   2,56 

Oxyd  of  Chrome    .  5,50 


12,50 
0,25 
0,30 


Water  2,00  Oxyd  of  Iron  1 


99,66  Vauq.  9Q,50Klapr. 
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From  the  preceding  analyses  it  appears,  that  the 
emerald  of  Peru  only  difters  essentially  from  the  be- 
ryll,  by  containing  an  oxyd  of  the  metallic  substance 
called  Chrome.  It  is  supposed  that  the  more 
lively  hue  of  the  emerald  is  owing  to  the  pecu- 
liar nature  of  the  metallic  substance  by  w  hich  it  is 
coloured. 

Emeralds  are  said  to  have  been  found  in  Asia, 
particularly  in  Ceylon ;  and  in  Egypt :  but  it  is 
doubtful  whether  a  stone  of  the  same  species  with 
the  Peruvian  emerald,  that  is,  containing  at  the  same 
time  glucine  and  oxyd  of  chrome,  was  known  before 
the  discovery  of  America.  Tavernier  says  that  the 
emerald  is  an  occidental  gem,  imported  from  Ame- 
rica to  the  Philippine  islands,  and  from  thence  into 
Europe. 

That  which  is  called  the  Oriental  emerald,  and 
which  differs  from  the  Peruvian  not  less  in  its  supe- 
rior degree  of  hardness  than  in  the  nature  of  its  con- 
stituent  parts,  is  a  green  variety  of  the  sapphire  ;  and 
of  this  nature  probably  is  the  gem  of  the  late  Archbi- 
shop of  York,  mentioned  by  the  Dean  of  Westmin- 
ster in  his  History  of  the  Commerce  and  Navigation 
of  the  Ancients.  Tliis  jicm,  engruvjd  with  a  Me- 
dusa's  head  of  Grecian  sculpture,  was  brought  from 
Benares  *. 

The  table  in  the  abbey  of  Reichcnau  near  Con.- 


*  Vol.  ii.  p.  759. 
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stance,  said  to  be  of  emerald,  was  ascertained  by 
Mr.  Coxe  to  be  green  fluate  of  lime. 

The  famous  cup  long  preserved  at  Genoa  under 
the  name  of  Sacro  Cat'mo,  and  now  in  possession 
of  the  French,  is  upon  good  grounds  considered  as 
nothing  more  than  green  glass. 

Baccius  in  a  treatise  on  gems,  written  in  the  se- 
venteenth century,  mentions  this  cup ;  not  without  a 
doubt  of  its  being  an  emerald  :  "  Genuee  vas  amplum 
"  habetur  ex  Smara^do,  si  ex  Smarao;do  fit*." 

It  is  not  easy  to  conjecture  what  was  the  nature  of 
the  smaragdus  of  the  ancients  :  Pliny  says  that  it 
possessed  the  most  vivid  of  all  green  colours  ;  and 
this  probably  might  be  said  at  his  time  of  the  Orien- 
tal emerald  :  but  it  may  be  inferred  from  the  follow- 
ing passage  that  the  smaragdus  was  too  commonly 
used,  and  its  dimensions  too  large,  to  justify  the 
supposition  of  its  being  that  substance.  Speaking  of 
the  smaragdus  he  says,  "  Seal  pen  tibus  gemmas  non 

alia  gratior  oculorum  refectio  est:  ita  viri  dilenitate 

lassitudinem  mulcentf." 

The  emerald  is  rarely  of  any  considerable  magni- 
tude, and  at  the  same  time  perfectly  clear  and  free 
from  spots. 

The  emerald  possesses  the  same  distinctive  marks 
of  character  as  the  beryll.  The  resemblance  between 

*  Bacc.  de  Gemmis,  p.  55. 
f  Nat.  Hist.  lib.  xxxrii. 
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them  induced  Wallerius  to  class  them  under  the  same 
head  before  the  correspondence  in  their  physical  and 
chemical  characters  had  been  ascertained.  Werner 
however  still  considers  them  as  distinct  species. 

The  emerald  is  found  in  considerable  abundance 
in  Peru,  between  the  mountains  of  New  Grenada 
and  of  Popayan,  in  the  clefts  and  cavities  of  schis- 
tose and  granitic  rocks. 

Count  Bournon  met  with  crystals  of  emerald  in 
France,  in  a  part  of  the  same  rock  where  he  found 
sapphires  *. 

Brochant  says  that  Dolomieu  found  a  transparent 
and  colourless  emerald,  in  granite,  in  the  isle  of  Elba. 

Euclase. 

This  substance  has  been  so  denominated  by  M.  Haliy, 
in  consequence  of  its  remarkable  fragility. 

It  has  the  double  refracting  power  to  a  very  great  de- 
gree. 

By  the  blowpipe  it  loses  its  transparency ;  and  is 

afterwards  fused  into  a  white  enamel. 
Specific  gravity  3,06. 

Primitive  form,  a  prism  at  right  angles  with  its  base ; 
which  is  a  parallelogram. 


*  Vid.  the  article  Sapphire. 
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Silex    .    .    .  .  35  to  36 

Alumine   .    •  .  18  to  19 

Glucine    .    .  .  14  to  1, 3 

Oxyd  of  Iron  .  2  to  3 

69  to  73 

Loss    .    .    .    .    31  to  27 

100      100  Vavq. 

The  loss  taken  notice  of  in  the  account  of  its 
analysis  depended,  in  part,  on  the  volatilization 
of  water  contained  in  it:  and  hence  probably^ its 
transparency  is  destroyed  under  the  action  of  the 
blowpipe. 

Of  all  minerals  this  is  most  easily  divisible  into 
lamince. 

There  is  only  one  known  variety  in  the  form  of  the 
crystal  of  this  substance  :  and  this  is  very  remarkable 
on  account  of  the  number  of  its  sides  ;  which,  when 
the  variety  is  perfect,  amount  to  seventy-eight.  It 
consists  of  a  prism  having  fourteen  sides,  terminat- 
ed at  each  extremity  by  a  summit  or  pyramid  of 
thirty-two  sides. 
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This  earth  is  a  constituent  part  of  the  salt  called 
Alum;  from  a  solution  of  which  it  may  be  conveniently 
obtained,  nearly  in  a  state  of  purity :  and  hence  its 
present  name.  It  is  sometimes  called  Argill,  as 
be'mp;  a  principal  constituent  part  of  clays,  or  natural 
argillaceous  compounds. 

Native  Alum'me, 

The  existence  of  native  alumine  is  nearly  as  ques- 
tionable as  of  native  lime.  An  earthy  substance 
said  to  be  native  alumine,  and  often  met  with  in 
cabinets  in  small  kidney-formed  nodules  of  a  very 
white  colour,  was  some  years  since  discovered 
near  Halle  in  Sa,Kony  ;  but  as  it  was  found,  according 
to  common  report,  in  a  piece  of  ground  attached  to 
a  chemical  laboratory,  many  mineralogists  doubted 
its  natural  origin ;  and  supposed  it  to  be  an  artificial 
preparation,  which  had  been  thrown  aside  after  the 
completion  of  the  experiments  that  had  given  rise 
to  its  production.  J\Ir.  Jameson  however  says,  that 
from  its  form,  and  the  situation  where  it  is  found,  it 
appears  to  have  had  a  natural  origin  :  and  that  no 
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laboratory  is  nearer  the  spot  than  a  quarter  of  a 
league.    He  subjoins  the  following  analysis  : 

Alumine  45 

Sulphate  of  Lime    .    .  24 

Water  27 

Lime,  Silex,  and  some 
muriatic  Salt  . 

100  Fourcroy.  " 

From  the  analysis  it  might  be  inferred  that  this 
substance  is  not  a  natural  production ;  and  certainly 
it  is  not  entitled  to  be  considered  as  a  specimen  of 
native  alumine. 

TVavcllitc. 

Hydrargillitt',  from  its  constituent  parts,  water  and 

pure  argillaceous  earth. 
Sufficiently  hard  to  scratch  agate. 
Infusible. 

Specific  gravity  2,7. 

Alumine  ...  70 
\\'ater   ....  30 

100  Mr.  Davy.  • 

This  substance  has  been  denominated  Wavellite, 
in  compliment  to  Dr,  Wavel ;  who  discovered  it  in 
the  clefts  of  a  soft  argillaceous  schistus,  near  Barn- 
fetapl^  in  Devonshire.  i 
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It  occurs  in  hemispherical  tubercles,  rarely  larger 
than  a  pea,  adhering  firmly  to  the  surface  of  tlie 
schistus  on  which  it  is  found.  From  its  internal  as 
well  as  its  external  appearance  it  was  at  first  sup- 
posed to  be  a  variety  of  zeolite ;  being  very  white, 
with  a  pearly  or  silky  lustre ;  and  of  a  delicately 
radiated  structure. 

A  variety  of  the  same  substance,  from  one  of  the 
mines  in  Cornwall,  has  been  analysed  with  nearly 
similar  results  by  the  Rev.  W.  Gregor. 

If  any  mineral  may  be  considered  as  a  pure  na- 
tural form  of  alumine,  it  is  this  :  as  water  is  the  only 
foreign  substance  contained  in  it. 

Sapphire. 

Perfect  Corimdiim  ;  of  Count  Bournon. 
Telesie  ;  of  Haiiy. 

Asteria  ;  of  the  ancients  ?  Saussure  supposes  that  the 
asteria  is  an  oriental  sapphire ;  because  some  of 
the  varieties  of  the  latter,  when  cut  in  particular 
directions  and  exposed  to  the  sun,  exhibit  the 
appearance  of  a  star  of  six  rays.  The  method 
of  cutting  them  so  as  to  produce  the  effect 
cannet  always  be  accomplished  by  design  :  the 
effect  depends  upon  a  reflexion  of  the  light  in 
the  interval  of  the  laminos  of  the  stone. 

The  sapphire,  after  the  diamond,  is  the  hordest  sub- 
stance in  nature. 

VOL.   I.  T 
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In  the  heat  of  the  Berhn  porcelain  furnace  it  was 
unaltered,  excepting  that  in  some  pieces  the 
colour  became  a  little  paler. 

Primitive  form,  a  regular  six-sided  prism,  according 
to  Hai.iy ;  but,  according  to  Count  Bournon,  a 
slightly  acute  rhomb,  the  plane  angles  of  which 
are  94''  and  86''.  M.  Haiiy's  mistake  in  this 
instance  arose  from  the  great  difficulty  of  ob- 
taining the  primitive  form  by  mechanical  di- 
vision. 

Specific  gravity  4,0 16;  the  mean  specific  gravity  cf 
sixteen  different  specimens  of  sapphire,  taken 
by  Count  Bournon. 


Alumine  .  .  98,5 
Lime  .  .  .  0,5 
Ox)  d  of  Iron  1 


Aluniine    .  92 
Silex     .    .  5,25 
Oxyd  of  Iron  I 


}00,0  Klapr.  93,25  Che7ievix. 

According  to  the  analysis  of  M.  Klaprotb,  who 
considers  the  lime  as  casual,  the  sapphire  appears  to 
be  nearly  a  pure  native  form  of  alumine,  coloured  by 
oxyd  of  iron :  its  great  degree  of  hardness  and  speci- 
fic gravity  depends  perhaps  on  the  state  of  aggrega- 
tion of  its  particles. 

The  sapphire  varies  from  a  deep  clear  blue  to  the 
lightest  shade  of  the  same  colour  :  it  is  occasionally 
entirely  colourless,  and  is  then  called  white  sapphire. 
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Sometimes  there  is  a  considerable  shade  of  black 
mixed  with  tlie  blue.  Sapphires  have  frequently  a 
striated  cloudy  appearance  internally.  Their  lami- 
nated structure  is  often  rendered  visible  by  accidental 
fractures. 

Sapphires  are  principally  found  in  the  rivers  of 
Ceylon ;  and  in  Pegu,  and  the  adjacent  country. 
Their  matrix  is  not  known ;   but  is  supposed  by 
M.  Werner,  from  an  examination  of  the  sand  in  which 
they  are  found,  to  be  a  species  of  trap  or  basalt. 

Sapphires  have  also  been  met  with  in  Bohemia,  at 
the  foot  of  basaltic  rocks ;  where,  as  in  Ceylon,  they 
are  accompanied  by  hyacinths  :  and  in  France,  in 
the  stream  of  Expailly*  ;  w  here  also  they  are  accom- 
panied by  hyacinths. 

Ruhy. 

Perfect  j^ed  Corundum  ;  of  Count  Bournon. 
Tel^sie  rouge  ;  of  Haiiy. 
Oriental  Ruby  ;  of  commerce. 

The  physical  characters  of  the  ruby,  saving  the 
diftcrence  in  colour,  correspond  almost  exactly  with 
those  of  the  preceding  variety.  It  generally  has  a 
mixture  of  blue,  Avhich  gives  it  a  tinge  slightly  inclining 
to  purple. 

In  hardness  it  is  a  little  inferior  to  the  sapphire. 

Vid.  p.  127. 
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Unaltered  by  the  heat  of  the  Berlin  porcelain 
furnace,  excepting  that  its  colour  became  more 
vivid. 

Specific  gravity  3,977  ;  which  was  the  mean  specific 
gravity  of  twenty  different  specimens  of  ruby, 
taken  by  Count  Bournon. 

Alumine  ...  90 
Silex  ....  7 
Oxyd  of  Iron      .  1,2 

9d,2  Mr.  Ckentvix, 

From  the  similarity  in  their  chemical  analysis  as 
well  as  their  physical  characters,  the  ruby  and 
sapphire  are  now  very  generally  admitted  to  be 
varieties  of  the  same  species. 

A  perfectly  transparent  ruby  is  comparatively  of 
much  rarer  occurrence  than  a  perfectly  transparent 
sapphire ;  and  hence  the  superior  value  of  a  ruby, 
when  of  a  certain  size  and  without  defect,  compared 
with  an  equally  perfect  sapphire  of  the  same  size. 

Oriental  Topaz,  Amethyst,  Emerald,  and 
Chrysolite. 

Fellow,  purple,  green,  and  yellmvish  green  perfect 

Corundum  ;  of  Count  Bournon. 
Tt\t^\e,jaune,  violet te,  and  verte  ;  of  Haiiy. 

These  are  varieties  of  the  sapphire;  and  are  re- 
spectively called  Oriental  topaz,  amethyst,  emerald^ 


ALUMINE. 


141 


and  chrysolite:  to  distinguish  them  from  the  Bia- 
iilian,  Saxon,  and  Siberian  topaz;  and  from  the  com- 
mon amethyst,  which  is  a  coloured  variety  of  trans- 
parent quartz,  or  rock  crystal ;  from  the  emerald  of 
Peru  ;  and  from  the  chrysolite  of  the  Levant. 

In  some  specimens,  traces  of  all  the  different  co- 
lours are  observable. 

The  oriental  topaz  has  usually  a  reddish  tint. 

The  oriental  amethyst  may  be  considered  as  re- 
sulting from  an  intimate  union  of  the  colours  of  the 
ruby  and  sapphire. 

The  oriental  emerald  is  derived  perhaps  from  the 
union  of  the  sapphire  with  the  oriental  topaz :  but 
a  small  proportion  of  the  red  colour  of  the  ruby  is 
also,  commonly,  present ;  which  gives  to  the  green  a 
brown  and  dull  thwe. 

The  oriental  chrysolite  may  be  considered  as  a  va- 
riety of  the  oriental  emerald ;  in  which  the  sapphire 
and  the  oriental  topaz  being  united,  the  yellow  colour 
of  the  latter  predominates. 

Lapidaries  call  all  precious  stones  oriental,  the 
hardness  of  which  is  inferior  only  to  the  diamond  : 
they  adopted  this  custom  in  consequence  of  having 
observed  that  the  hardest  precious  stones  came  from 
the  East.  The  epithet  is  particularly  applicable  in 
the  present  instance :  because  the  above  varieties  are 
not  only  harder  than  any  other  substances  resembling 
them  in  colour  and  transparency,  excei)t  the  dia- 
mond ;  but  are  only,  or  principally,  found  in  India. 
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All  these  different  varieties,  together  with  the  sap- 
phire and  the  ruby,  are  essentially  the  same  as  to 
their  chemical  composition ;  the  proportions  of  the 
constituent  parts  only  slightly  differing :  they  equally 
correspond  in  their  physical  characters.  Hence  they 
are  now  very  generally  referred  to  the  same  species ; 
at  the  head  of  wiiich  the  sapphire  is  placed  as  being 
the  hardest,  and  specifically  the  heaviest :  and  as 
they  also  correspond  in  their  chemical  composition 
and  physical  characters  with  the  different  varieties  of 
the  substance  called  corundum,  but  are  superior  to 
these  in  colour  and  lustre  &c.,  Count  Bournon  has 
denominated  the  former  perfect  corundum  ;  the  lat- 
ter imperfecl  corundum  :  a  division  that  might  be 
very  readily  adopted  on  his  authority,  but  that 
it  would  be  difficult  to  supersede  the  use  of  such 
names  as  the  sapphire  &c.  ;  the  substances  so  called 
being  very  constant  articles  of  commerce. 

Count  Bournon  observes  that  the  hardness  and 
specific  gravity  of  these  gems  are  in  proportion 
to  their  transparency  :  that  though  so  much  harder 
than  flint  they  do  not,  when  struck  by  steel,  produce 
so  numerous  or  such  bright  sparks  :  that  they  are 
phosphorescent  by  friction ;  but  not  so  easily,  or  with 
so  vivid  a  light  as  quartz,  and  without  the  peculiar 
smell  that  accompanies  the  phosphorescence  of  the 
latter  substance  :  that  their  structure  is  laminated  • 
&nd  that  those  which  are  the  least  perfect  are  -most 
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easily  divisible  by  mechanical  means :  and,  lastly,  thv^t 
he  is  yet  doubtful  uhcther  these  substances  are 
found  in  any  part  of  the  world  except  certain  dis- 
tricts of  India  :  though  he  thinks  he  met  m  ith  sap- 
phires in  France,  in  the  mountainous  parts  of  the 
province  of  Forez,  near  Montbrison  *. 

Tavernier  says  that  Pegu  produces  rubies ;  espi- 
nels,  or  mother  of  rubies ;  yellow  topazes  ;  blue  and 
white  sapphires  ;  hyacinths  ;  and  amethysts :  but  that 
the  natives  of  the  country,  who  are  employed  in  col- 
lecting them,  call  all  precious  stones  rubies ;  specify- 
ing them  by  their  colour :  thus  sapphires  are  blue  ru- 
bies ;  topazes  are  yelloxv  rubies ;  &c.  The  coinci- 
dence between  this  local  classification,  which  arose 
merely  from  the  substances  being  found  in  the  same 
place,  and  the  classification  of  the  present  day,  which 
depends  on  the  identity  of  their  chemical  composition 
&c.,  is  singular. 

Spincll  Ruby. 

Balass  Ruby  ;  so  called  from  the  word  Balacchcviy 

the  Persian  name  of  Pegu. 
In  the  heat  of  the  Berlin  porcelain  furnace,  part  of  it 

melted  injperfectly  into  a  scoria. 
In  hardness  it  is  inferior  to  the  oriental  ruby. 
Specific  gravity  3,66. 

Primitive  form,  a  regular  octohedron  :  this  is  also  the 
form  in  which  it  is  commonly  met  w  ith. 


»  Phil.  Trans.  1802. 
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Alumine  ....  82,47 
Magnesia  ....  8,78 
Acid  of  Chrome    .    .  6,18 

97,43  Vauq. 

Crystals  and  fragments  of  the  spiiiell  ruby  consti- 
tute more  than  nine-tenths  of  what  is  known  in  com- 
merce by  the  name  of  sand  of  Ceylon.  This  sand  is  a 
collection  of  various  precious  stones  separated  from 
the  sediment  of  the  rivers  of  that  island,  by  which 
they  have  been  conveyed  from  the  interior  :  but  as  a 
selection  of  the  most  valuable  has  already  been  made 
in  India,  where  they  receive  their  first  polish,  crystals 
of  the  spinell  of  any  remarkable  size  or  beauty  are 
rarely  met  with  in  the  sand  when  it  is  imported  into 
Europe. 

The  spinell  is  met  with  in  the  same  situation  with 
the  oriental  ruby,  and  principally  in  Pegu  and  Cc}'- 
lon.  The  matrix  is  not  known  :  but  it  is  supposed 
by  M.  Werner  to  be  a  species  of  basaltic  rock. 

In  the  Hon.  Mr.  Greville's  collection  there  is  a 
specimen  containing  spinell  imbedded  in  calcareous 
spar,  and  accompanied  with  crystals  of  mica  and 
magnetic  pyrites. 

The  spinell  is  sometimes  of  a  yellow,  and  some- 
times of  a  bluish  colour  :  sometimes  entirely  colour- 
less. 
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Topaz. 

This  name  is  derived,  according  to  Pliny,  from 
an  island  in  the  red  sea  where  the  topaz  of  the  an- 
cients was  found.  It  has  already  been  said  that  the 
topaz  of  the  ancients  was  probably  the  chrysolite  of 
the  moderns  *. 

There  are  three  principal  varieties  of  the  topaz; 
the  Brasilian,  the  Siberian,  and  the  Saxon.  All  these 
have  the  property  of  changing  the  colour  of  syrup  of 
violets  to  a  green ;  but  in  order  to  produce  the  effect 
they  must  be  first  reduced  to  powder,  and  suffered 
to  remain  in  contact  with  the  syrup  for  a  few  hours. 

The  existence  of  fluoric  acid  in  the  topaz  has  been 
only  recently  ascertained.  The  discovery  was  made 
by  MM.  Klaproth  and  Vauquelin. 

Many  other  mineral  substances  are  sometimes  dis- 
tinguished by  the  name  of  topaz ;  as  the  hyacinth, 
the  chrysoberyll,  yellow  transparent  quartz,  and  even 
yellow  fluor  spar.  The  oriental  topaz  is  a  variety  of 
the  sapphire,  already  described  under  the  head  of 
that  substance. 

The  topaz  may  be  distinguished  from  the  chryso- 
beryll, by  its  greater  specific  gravity  ;  and,  generally, 
by  its  difference  in  form ;  the  crystal  of  the  latter 
substance  being  commonly  an  hexhedral  prism  :  from 
yellow  fluor  and  quartz,  by  its  greater  degree  of  hard- 
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ness :  from  the  hyacinth,  by  its  inferior  specific 
gravity. 

Bi^asU'um  Topaz. 

In  hardness  it  is  intermediate  between  spinell  and 
quartz ;  yielding  a  little  to  the  file. 

Has  a  double  refracting  power. 

Electric  by  heat ;  positively  at  one  extremity,  nega- 
tively at  the  other. 

In  the  heat  of  the  Berlin  porcelain  furnace  it  became 
white  and  opaque. 

Specific  gravity  3,5. 

Primitive  form,  a  prism  at  right  angles  -with  its  base ; 
the  angles  of  which  are  124'  22'  and  55^  38'. 
The  common  form  is  an  oblique  angled  four- 
sided  prism  ;  terminated  at  one  extremity  by  a 
short  quadrilateral  pyramid,  the  faces  of  which 
are  generally  unequal. 

Alumine    .    .    .    .  47  to  50 

Silex   28  to  30 

Fluoric  Acid      .    .  17  to  20 

Oxyd  of  Iron      .    .  0  to  4 

The  colour  of  the  Brasilian  topaz  is  commonly  a 
deep  golden  yellow  ;  sometimes  it  is  of  a  saffipn  or 
reddish  hue. 

The  yellow  varieties  become  of  a  pink  colour  by 
exposure  to  a  red  heat ;  and  are  then  called  Brasilian 
rubies. 
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Siberian  Topaz. 

The  Siberian  topaz  is  commonly  transparent,  and 
colourless ;  or  of  a  very  pale  bluish  green  shade,  too 
faint  to  be  easily  perceptible.  It  is  accompanied  by 
crystals  of  the  beryll  and  aquamarine.  Like  the  Bra- 
silian  topaz  it  is  electric  by  heat ;  positively  at  one 
.  extremity,  and  negatively  at  the  other. 

Sa.ron  Topaz. 

The  Saxon  topaz  corresponds  very  closely  with 
the  Brasilian,  excepting  that  it  is  electric  by  friction 
instead  of  heat.  The  electricity  is  excited  very  easily, 
and  continues  for  half  an  hour  or  more. 

The  colour  of  the  Saxon  topaz  is  a  pale  wine- 
bellow. 

Garnet. 

Oranatus,  of  Wallerius;  from  the  resemblance  of 
some  of  its  varieties  to  the  colour  of  the  fruit 
and  flower  of  the  pomegranate. 

CarbimculiiSy  and  Pyropus  ;  of  Pliny,  &c.  ? 

"Av^^oc^  of  Theophrastus  ?  this  and  the  two  foregoing 
names  are  derived  from  the  fire-red  colour  of 
the  substances  to  which  they  were  applied :  and 
are  particularly  applicable  in  that  sense  to  some 
varieties  of  the  garnet. 

The  colour  most  esteemed  in  the  garnet  is  red  :  but 
it  is  met  with  of  various  other  colours ;  yellow, 
green,  brown,  and  black. 
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It  is  sufficiently  hard  to  scratch  quartz. 
Fusible  by  the  blowpipe. 
Specific  gravity  varies  from  3,55  to  4,18. 
Primitive  form,   a  dodecahedron  with  rhomboidal 
faces,  all  of  which  are  similar  and  equal.  This 
form,  which  corresponds  with  that  of  the  cells 
in  a  bee-hive,  comprehends  the  greatest  capacity 
under  the  smallest  extent  of  surface. 
The  essentially  constituent  parts  of  garnet  are 
silex,  alumine,  lime,  and  oxyd  of  iron ;  but  tjie  pro- 
portions of  these  vary  considerably. 


Silex  .  .  .  . 
Alumine  .  .  . 
Lime  .... 
Oxyd  of  Iron  . 

Oriental  or  Sirianic  Garnet  *. 
Sp.  gr.  4,085. 

Silex     .     .  35,75 

Alumine      .  27,25 

Oxyd  of  ) 
Iron       *  ' 

Oxyd  of  Man- 
ganese. 


34  to  52 
6  to  28 


0  to  33  f 
10  to  36y 


in  100  parts. 


1 0,25 


Bohemian  Garnet. 
Sp.  gr.  3,7 1§. 

Silex     .    ,  40 
Alumine     .  28,5Q 
Magnesia  .  IQ 
Lime    .    .  3,50 
Oxyd  of  Iron  l6,50 
OxydofMang.  0,25 


99,25  Klapr. 


98,75  Kiqpr. 


*  So  called  from  Sirian,  a  town  in  Pegu,  now  destroyed.  Vid. 
^laproth's  Essays,  Engl.  Transl.  vol.  i.  p.  334, 
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Transparent,  Bohemian  B-ed  Garnet,  from 

Garnet.  the  Alps. 

Sp.  gr.4,15. 

Silex      ...  36  ...  52 

AUimine     ..  22  ...  20 

Lime     ...  3  .    .    .  7,7 

Pxyd  of  Iron  .  41  .    .    .  17 


102  *  Vauq.    96,7  Vaiiq. 


yellow  amorpJ^ous  Garnet  of  Corsica. 
Sp.  gr.  3,55. 

Silex  ....  33 
Lime  ....  31 
Alumina  ...  20 
Pxyd  of  Iron     .  10 


99  Fauq. 

Black  Garnet,  from         Black  Garnet,  found  near 
the  Alps.  Frescati. 

Sp.  gr.  3,79. 

Silex  ...    43  34 

Lime  ...    20  33 

Alumine  .    .    16  6,4 

Oxyd  of  Iron    16     .    .    ,    .    .  25,5 


95  Vauq.  98,9  Klapr, 

By  the  preceding  analyses  it  appears,  that  the  Si- 
rianic  and  Bohemian  garnet,  which  are  most  valuable 
on  account  of  their  transparency  and  colour,  contain 
5.  greater  proportion  of  iron  than  any  of  the  other  va^ 


♦  Vid.  the  preceding  note,  p.  120, 
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rieties :  the  yellow  and  black  garnet,  a  greater  pro- 
portion of  lime,  and  a  less  proportion  of  alumine. 
It  appears  also,  as  indeed  might  be  expected,  that 
the  specific  gravity  of  garnets  is  heighthened  in  pro- 
portion to  the  quantity  of  iron  contained  in  them. 
The  difference  however  in  these  analyses  renders  it 
doubtful,  whether  these  several  substances  can  be 
considered  as  of  the  same  species. 

The  oriental  or  noble  garnet,  as  it  is  also  called, 
is  said  to  be  of  a  crimson  colour ;  the  Bohemian,  ra- 
ther of  a  blood  red :  but  more  than  one  opportunity 
has  occurred,  in  the  preceding  pages,  of  observing 
that  the  term  oriental  has  a  reference  rather  to  beau- 
ty and  hardness,  than  to  local  situation.  The  Bohe- 
mian garnet  would  indeed  by  jewellers  be  called 
oriental  in  preference  to  any  other ;  being  of  a  great- 
er degree  of  transparency :  hence  indeed  it  is  most 
frequently  used  in  jewellery.  In  some  instances  the 
colour  is  so  intense,  that,  to  facilitate  the  display  of 
this,  it  is  cut  into  a,  form  somewhat  resembling  the 
cup  of  an  acorn ;  but  more  flattened. 

The  Bohemian  garnet  is  found,  together  with  hya- 
cinths and  sapphires,  in  alluvial  districts,  which  ap- 
pear to  have  been  formed  by  the  detritus  of  basaltic 
and  serpentine  mountains. 

Small  Bohemian  garnets,  when  pulverized,  are 
sometimes  used  as  emery. 

Garnets  are  met  with  in  most  parts  of  the  world  ; 
principally  in  gneiss,  and  rocks  of  the  magnesian  ge- 
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nus.  They  are  very  common  in  the  highlands  of 
Scotland,  and  are  disseminated  in  crystals  through 
the  substance  of  varieties  of  gneiss  and  granite.  I 
have  seen  specimens  from  that  quarter  consisting  of 
small  dodecahedral  crystals,  of  a  blackish  red  colour, 
and  about  the  size  of  a  pea,  loosely  cemented  toge- 
ther by  a  dark  coloured  substance  bearing  no  pro- 
portion in  quantity  to  the  garnets  themselves,  which 
constitute  more  than  nine  tenths  of  the  whole  mass. 

Some  remarkably  large  crystals  of  garnet  are  met 
with  in  the  mountains  that  separate  Stiria  from  Ca- 
rinthia  :  they  are  incrusted  with  green  talc.  Equally 
large  crystals  are  found  in  the  Tyrol ;  but  without 
this  incrustation  of  talc.  Some  of  these  large  cry- 
stals are  of  a  dark  reddish  black  colour,  and  capable 
of  receiving  a  polish  sufficiently  fine  to  reflect  the 
images  of  objects  from  their  surface. 

In  some  parts  of  Germany,  and  Bohemia,  com- 
mon garnets  are  employed  as  a  flux  in  the  reduction 
of  iron  ore ;  a'purpose  to  which  they  are  particularly 
adapted,  as  they  themselves  contain  a  considerable 
proportion  of  iron. 

It  is  a  remarkable  fact  that  in  some  instances  the 
most  perfectly  transparent  garnets  affect  the  magne- 
tic needle. 

The  garnet  when  of  a  dodecahedral  foi  m  may  be 
distinguished  from  the  hyacinth  of  the  same  form, 
by  the  angle  under  which  its  faces  mutually  incline 
to  each  other,  which  is  in  every  instance  120^;  while 
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in  the  hyacinth  it  is  sometimes  greater,  and  some- 
times less.  On  the  same  principle  it  may  also  be 
distinguished  from  dodecahedral  hornblende,  and 
some  of  the  varieties  of  staurolite.  It  may  be  dis- 
tinguished from  leucile,  by  its  fusibility  and  greater 
specific  gravity  :  from  the  ruby  and  spinell  by  its  in- 
feriority in  colour  and  hardness,  and  by  its  fusibility. 

There  is  a  curious  passage  in  Pliny,  in  which  it 
appears  that  in  his  time  imitations  of  the  precious 
stones  were  commonly  made  in  glass ;  with  foil,  or 
something  analogous,  placed  under  it :  but  that  they 
might  be  detected  by  their  want  of  hardness,  and  in- 
ferior specific  gravity.  He  makes  the  observation  in 
speaking  of  the  difftculty  of  distinguishing  real  from 
artificial  carbuncles,  or  garnets.  "  Nec  est  aliud  dif- 
"  ficilius  quam  discernere  haec  genera :  tanta  est  in 

eis  occasio  artis,  subditis  per  quse  translucere  co- 
"  gantur  :  adulterantur  vit7'0,  simillime  ;  sed  cote  de- 
"  prehenduntur,  sicut  alias  gemmce  factitiee,  niollior 
"  enim  natura  :  deprehenduntur  et  pondere,  quod 
"  minus  estfi^rm  *." 


*  Nat.  Hist.  lib.  xxxtII. 
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Corundum. 

Adamantine  Spa)- :  when  pulverized  it  is  used  by  the 
Chinese  and  Indian  lapidaries  instead  of  dia- 
mond powder,  for  cutting  and  polishing  gems ; 
&c.  and  hence  the  preceding  name. 

Its  hardness  is  very  considerable ;  as  appears  from 
the  use  to  which  it  is  applied,  described  above. 

It  has  a  double  refracting  power. 

Primitive  form  is  the  same  as  that  of  the  sapphire  :  it 
is  commonly  of  a  distinctly  laminated  structure, 
and  is  easily  divisible  into  rhombic  fragments. 

Specific  gravity  3,931  :  which  was  the  mean  specific 
gravity  of  thirty-three  different  specimens  of  co- 
rundum, taken  by  Count  Bournon. 

Corundum  of  China. 

Alumine  .  ,  .  84,0  .  .  .  86,50 
Silex  ....  6,5  .  .  .  5,25 
Oxydoflron  .    .      7,5    ..    .  6,50 


98,0  Klapr.       98,25  Fauq. 


Corundum  of  Bengal, 

Alumine  .  .  .  89>50 
Silex  ....  5,50 
Oxydoflron  .    .  1,25 


96,25  Klapr. 
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Corundum  of  Malabar  .  .    of  Ava   .  ef  the  Carnatic. 

Alumine  .  86,5  ...  87  .  .  9' 
Silex  .  .  7  ...  6,5  .  .  5 
Oxyd  of  Iron   4       ...      4,5   .    .    1 ,5 

97,5  98,0  97,5  Mr.  Chenevis, 

Corundum  is  an  Indian  term,  an  explanation  of 
which  I  have  not  met  with.  The  Chinese  corundum 
contains  a  Uttle  more  than  one  tenth  of  its  weight  of 
magnetic  iron  ore,  mechanically  disseminated  through 
its  substance  in  particles  of  various  sizes  ;  sometimes 
as  large  as  a  hazel  nut :  their  form  is  indeterminate. 
In  the  foregoing  analysis  these  particles  were  pre- 
viously separated  by  applying  a  magnet  to  the  pul- 
verized stone. 

The  Beno;al  corundum  contains  no  magnetic  iron : 
a  few  grains  are  occasionally  found  adhering  to  its 
surface. 

The  Chinese  corundum  is  of  a  deep  brownish 
green  colour ;  that  of  Bengal  is  of  a  light  yellowish 
colour ;  of  Malabar,  a  reddish  brown ;  of  the  Carnatia, 
a  greyish  or  greenish  white.  The  last  mentioned 
variety  is  most  commonly  met  with  in  cabinets;  and 
generally  in  fragments  that  more  or  less  approach  to 
a  cubic  form. 

The  above  varieties  of  corundum  are  met  with  in 
granitic  rocks,  of  which  they  form  a  distinct  component 
part  after  the  manner  of  felspar  :  and  their  general  ap- 
pearance is  indeed  not  unlike  that  of  felspar. 
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Smiris  cinerea,  soUda  ;  of  Wallerius. 

It  is  sufficiently  hard  to  scratch  flint;  and  scarcely 

yields  to  the  file. 
Specific  gravity  4. 

Alumine  .  80  .  .  .  .  65,G  .  .  50 
SUex  .    .     3    .    .    .     .       3,2    ..  8 

Oxydoflron  4    .    .    .     .       8,      .    .  32 

Undissolved  1^ 

residuum  y 

87  94,8  QQMr.Tennant. 

Emery  of  Jersey. 

Alumine  70 

Oxyd  of  Iron      ...  30 

100  Vauq. 

Mr.  Tennant  once  saw  in  London  as  much  as  fifty 
tons  of  emery,  consisting  of  angular  blocks  incrusted 
with  iron  ore,  pyrites,  and  mica ;  the  last  mentioned 
substance  frequently  penetrating  the  whole  mass,  and 
giving  it  when  broken  a  silvery  appearance.  It  is 
remarkable,  he  observes,  that  the  above  substances 
which  have  no  chemical  relation  to  the  emery  itself 
accompany  also  the  corundum  of  China;  with  which 
emery  agrees  in  hardness,  specific  gravity,  and 
analysis.  Mr.  Tennant  did  not  find  any  pieces  of  a 
crystallized  form. 
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In  consequence  of  the  iron  contained  in  it  being  at 
a  low  state  of  oxydation,  it  is  sometimes  magnetic ; 
and  particular  varieties  of  emery  are  in  their  appear- 
ance not  unlike  grey  iron  ore ;  octahedral  crystals  of 
which  are  contained  in  the  emery  of  Jersey  and 
Naxos :  hence  emery  has  often  been  classed  as  an 
ore  of  iron.  It  is  now  considered  as  an  impure 
variety  of  corundum. 

The  emery  of  Smyrna,  called  so  because  imported 
from  thence,  is  found  in  scattered  fragments  and  peb- 
bles at  the  foot  of  primitive  mountains  in  the  isle  of 
Naxos.  This  is  the  variety  principally  used  in 
England. 

Emery  is  found  in  Saxony ;  in  Guernsey  and 
Jersey;  on  the  coasts  of  Normandy  and  Spain  ;  and 
abundantly  in  the  islands  of  the  Egean. 

It  is  separated  from  the  substances  accompanying 
it,  by  the  operations  of  pounding  and  washing :  the 
different  sediments  are  then  collected,  and  are  valua- 
ble in  proportion  to  the  fineness  of  the  particles. 

It  is  used  according  to  Winkelmau  in  giving  a 
polish  to  sculpture  worked  in  porphyry. 

In  the  working  of  gems,  and  it  is  even  employed 
in  cutting  the  hardest  of  them,  as  the  sapphire  and 
ruby,  emery  is  mixed  with  water :  in  the  working  of 
metals,  it  is  mixed  with  oil;  probably  to  prevent  their 
rusting. 
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Fehpar. 

Felspar  signifies  Rock-spar,  from  the  German  word 
fels,  a  rock.    By  some  it  is  called  Feldspar  or 

Field-spar,  from  the  German  word  feld,  a  field  ; 

crystals  of  it  being  often  found  dispersed  over 

open  tracts  of  countiy. 
It  is  sufficiently  hard  to  scratch  glass,  and  sti'ike  fire 

with  steel. 

Phosphorescent,  and  electric  (though  not  easily)  by 
friction. 

It  has  a  double  refracting  power. 
Specific  gravity  varies  from  2,4  to  2,7. 
Primitive  form,  an  irregular  obliquely  angled  paral- 
lelepiped. 

It  occurs  both  crystallized  and  amorphous.  Some- 
times uninterrupted  masses  of  felspar  are  met  with 
in  the  form  of  rocks  or  mountains  :  but  most  com- 
monly it  is  a  constituent  part  of  other  rocks,  particu- 
larly granite  and  porphyry. 

The  principal  constituent  parts  of  felspar  are  silex 
and  alumine ;  the  proportion  of  the  former  greatly 
exceeding  that  of  the  latter.  In  some  instances  a 
considerable  proportion  of  potash  is  present,  which 
gives  a  fusibility  to  tlie  compound  ;  the  varieties 
which  do  not  contain  potash  being  very  refractory. 
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Adularia. 

So  called  from  the  word  Adula,  an  old  name  of  one 
of  the  heights  of  St.  Gothard ;  where  it  was 
discovered  in  the  fissures  of  rocks  of  gneiss  and 
micaceous  schistus. 

It  is  also  called  Moon-stone,  from  its  colour  and  soft 
lustre. 

In  the  heat  of  the  Berlin  porcelain  furnace  it  was  fused 

into  a  clear  colourless  glass- 
It  generally  occurs  in  double  crystals,  which  are 
sometimes  eight  or  ten  inches  long,  more  or  less 
perfectly  transparent ;  and  of  a  delicate  cream 
colour,  with  a  pearly  lustre.  Some  of  the  sur- 
faces are  marked  with  broad  shallow  channels. 
Specific  gravity  2,55. 

Silex    ....  64 

Alumine    ...  20 

Lime     ....  2 

Potaoli  ....  14 

100  Vaug. 

The  fusibility  of  adularia  is  owing  to  the  potash 
contained  in  it. 

The  crystallized  substance,  formerly  called  white 
shorl  of  Dauphiny,  is  a  variety  of  felspar;  in  tran- 
sparency resembling  adularia. 
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Argentine  Felspar.' 

Ooulus  piscis. 

This  substance,  the  appearance  of  which  is  in  part 
explained  by  its  name,  was  discovered  and  analysed 
by  a  gentleman  of  the  name  of  Dodun.  He  met 
with  it,  in  the  form  of  rounded  fragments,  in  the 
black  mountain  of  Languedoc. 

Silex  ....  46 
Alumine  ...  36 
0\yd  of  Iron      .  l6 

98 

In  its  external  characters  it  is  nearly  allied  to  fel- 
spar ;  but  by  the  quantity  of  oxyd  of  iron  contained 
seems  essentially  to  differ  from  it. 

Gjxen  Felspar. 

In  the  Berlin  porcelain  furnace  it  was  fused  into  a 
milk-white  glass. 

Silex   62,83 

Alumine    ....  M  ,01 

I^ime    ....  3 

Potash  ....  13 
Oxjd  of  Iron     .    .  1 

96,85  Fauq. 

This  variety,  which  is  met  with  at  the  eastern  base 
of  the  Oural  mountains,  is  remarkable  on  account  of 
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its  colour,  and  the  great  proportion  of  potash  contained 
in  it. 

Blue  Felspar. 

This  variety  has  only  yet  been  met  with  in  Stiria. 
It  differs  from  the  generality  of  felspars,  in  being  of 
a  compact  and  earthy  instead  of  a  laminated  texture. 
Thin  and  irregularly  curved  laminas  of  silvery  talc 
penetrate  its  substance  in  various  directions,  and  add 
greatly  to  its  beauty ;  the  blue  colour  of  the  mineral 
being  itself  very  delicate. 

Opaline  Felspar. 

Labrador  est  one  ;  having  been  first  found  in  rounded 

fragments,  in  an  island  on  the  Labradore  coast. 
Specific  gravity  varies  from  52,6/  to  2,69. 

The  general  colour  of  this  stone  is  an  iron  grey  : 
it  is  called  opaline  from  a  remarkable  play  of  colours, 
visible,  as  it  were  in  its  interior,  when  held  in  parti- 
cular directions :  the  most  conspicuous  colours  are 
blue,  green,  purple,  and  orange-red ;  the  intensity  of 
these  altering  according  to  the  alteration  of  the  direc- 
tion in  which  the  stone  is  held. 

Coinpact  laminated  Felspar. 

Felspar  of  this  kind  occurs  most  commonly  in  gra- 
nite ;  it  is  generally  opaque,  and  of  some  shade  of  a 
brownish  red  ;  or  a  pale  flesh  colour  ;  or  nearly  co- 
lourless.   Sometimes  it  is  disseminated  in  tolerably 
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distinct  crystals  through  the  mass  of  granite;  the 
form  of  the  crystals  being  for  the  most  part  an  oblong 
rhomb.  Their  structure  is  frequently  remarkable  on 
account  of  the  reversed  situation  of  the  laminte  in 
the  two  longitudinal  halves  of  each  crystal :  in 
consequence  of  which  the  light  is  reflected  much  more 
vividly  from  one  half  than  the  other,  when  the  crys- 
tal is  held  in  certain  directions. 

Observations  on  Felspar. 

Felspar  is  often  remarkably  disposed  to  undergo 
a  spontaneous  disintegration ;  which  there  is  reason 
to  suppose,  in  some  instances  at  least,  depends  on  a 
previous  alteration  in  the  nature  or  proportions  of  its 
component  principles.  This  alteration  is  thought  by 
Werner  to  have  been  efibcled  by  the  loss,  either  par- 
tial or  entire,  of  the  potash  naturally  contained  in 
it.  And  this  opinion  is  supported  by  the  observation 
that  felspar  is,  often,  less  fusible  in  proportion  to  its  state 
of  disintegration ;  and  that  those  felspars  in  which  a 
considerable  proportion  of  potash  is  present  are  very 
fusible. 

Some  have  thought  that  the  disintegration  depends 
on  exposure  to  the  atmosphere :  but  Mr.  Jameson 
observed,  at  great  depths  in  the  mines  of  Freyberg, 
beds  of  gneiss  completely  sheltered  from  the  action 
of  the  weather,  in  w  hich  the  felspar  was  entirely  dis- 
integrated.  Perhaps  this  altered  state  of  felspar  may 
be  referred,  as  Mr.  Davy  has  suggested  with  respect 
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to  the  spontaneous  alteration  of  mineral  substances 
in  general,  to  the  agency  of  electricity. 

But  this  part  of  the  history  of  felspar,  perhaps  the 
most  important,  has  not  yet  been  well  elucidated ; 
and  it  is  safer  therefore  to  confine  ourselves  to  the 
description  of  its  altered  appearance,  than  to  attempt 
an  explanation  of  the  cause  of  this. 

There  are  in  the  Oxford  collection  some  specimens 
of  a  coarse  porphyry,  the  ground  of  which  is  of  a 
brick-red  colour :  the  crystals  of  felspar  contained  in 
it  are  not  very  numerous ;  but  they  are  in  general 
well  defined;  and  in  the  unaltered  parts  perfectly 
transparent,  and  of  a  glassy  appearance.  From  this 
state  they  pass  through  numerous  stages  of  disinte- 
gration ;  until  they  become  completely  opaque,  and 
differ  not  in  texture  and  appearance  from  a  loose 
white  earth.  In  some  of  the  crystals  the  alteration 
has  taken  place  universally,  in  others  partially  only  ; 
60  that  sometimes  the  central  part  of  a  crystal  is 
completely  transparent,  while  the  exterior  is  opaque 
and  readily  crumbles  into  powder ;  and  vice  versa. 

Earthy  Felspar  of  Cornwall. 

The  felspar  of  the  white  granite  in  many  parts 
of  Cornwall  occurs  in  a  completely  disintegrated 
state.  Here  and  there  indeed  the  process  has 
not  advanced  sufficiently  far  to  destroy  the  cohesion 
of  the  particles  of  tlie  felspar,  though  its  substance  is 
so  far  softened  as  easily  to  yield  to  the  knife  like 
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steatite ;  but  upon  the  whole  it  is  in  a  loose  earthy 
state. 

In  the  neighbourhood  of  St.  Austie  there  is  a  tin 
mine,  or  rather  quarry,  in  which  the  different  stages 
of  this  process  may  be  traced  very  satisfactorily. 
The  altered  state  of  the  felspar  renders  the  gra- 
nite of  this  quarry  so  friable  that  it  is  very  easily 
removed  ;  and  hence  the  veins  of  tin-ore  by  which  it 
is  intersected  are  not  followed  in  the  usual  manner 
by  means  of  shafts  and  levels;  but  the  granite  is 
quarried  like  free-stone,  and  the  ore  is  separated  by 
the  process  of  stamping  and  washing. 

In  some  parts  of  the  quarry  the  disintegrated  felspar 
occurs  in  distinct  patches,  and  may  be  easily  detached 
without  any  particles  of  the  quartz;  with  which  it  is  in 
general  intimately  mixed  :  but  at  all  times  it  may  be 
separated  by  simply  stamping  the  granite,  and  diffus- 
insj  it  through  water. 

The  particles  of  tin  ore  and  of  quartz  very  soon 
subside,  in  consequence  of  their  greater  bulk  or  spe- 
cific gravity  ;  and  the  supernatant  water,  together  with 
the  felspar  suspended  in  it,  is  drawn  off  and  con- 
rex'ed  to  pits  &c.,  excavated  for  the  purpose.  By 
degrees  the  felspar  subsides  ;  and,  the  water  being 
again  drawn  off,  a  white  sediment  is  left  of  the  consis- 
tence of  paste  :  if  this  be  dried  it  contracts  into  a  soft 
earthy  mass  of  a  very  white  colour,  and  in  appearance 
and  general  characters  closely  resembles  a  very  pure 
natural  clay.    This  process  is  analogous  to  that  by 
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which  whiting  is  prepared  from  chalk  *.  The  felspar 
thus  separated  is  extensively  employed  in  the  manu- 
facture of  porcelain. 

Kaolin  of  China. 

The  kaolin  of  the  Chinese  very  much  resembles 
the  earthy  felspar  of  Cornwall :  and  is  derived  from 
the  disintegration  of  granitic  rocks. 

Silex    ....  71,15 

Alumine    .    .    .  15,8f) 

Lime   ....  1,92 

Water  ....  6,73 

95,66  Vauq. 

Fetuntz^  of  China. 

It  is  doubtful  whether  this  name  is  applicable  to  a 
modification  of  kaolin,  or  to  the  disintegrated  rock 
from  which  the  kaolin  is  obtained. 

In  a  short  but  very  interesting  account  of  minerals, 
published  by  a  gentleman  of  the  name  of  Rozin,  it  is 
stated  that  the  petuntz6  of  China  is  a  felspar  which 
has  lost  a  portion  of  the  potash  naturally  belonging  to 
it ;  but,  not  having  been  reduced  to  a  completely 
earthy  state,  still  retains  traces  of  a  laminated  struc- 
ture ;  and  that  the  kaolin  of  China  dift'ers  from  the 

*  Vid.  p.  20. 
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petuntz^  in  having  undergone  decomposition  to  a 
greater  extent ;  and  having  been  in  consequence  al- 
most entirely  deprived  of  the  potash  originally  con- 
tained in  it :  that  in  the  composition  of  China  these 
two  ingredients  are  mixed  ;  the  proportion  of  potash 
present  in  the  mixed  mass  giving  that  degree  of  fusi- 
bility which  is  just  sufficient  to  cement  the  i  articles 
together,  without  vitrifying  the  porcelain  :  that  the 
petuntz6  by  itself  would  be  too  fusible  for  the  pur- 
pose intended;  the  kaolin  too  refractory  to  acquire  a 
sufficient  degree  of  cohesion  between  its  particles. 

Porcdam  Clay. 

Nearly  infusible  in  the  greatest  heat  of  a  porcelain 
furnace. 

In  whatever  state  of  induration  this  is  met  with,  it 
has  probably  been  derived  froni  felspar;  and  has 
been  reduced  to  its  present  state  by  some  natural 
process  analogous  to  that  which  has  been  described 
in  the  account  of  the  earthy  felspar  of  Cornwall. 

Porcdam  Clay  of  Limoges. 

Silex   5') 

i\lumine    ....  27 

Lime   '2 

Oxvd  of  Iron      .    .  0,5 

Water   14^ 


y8,.0  Fauq. 
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The  clay,  of  which  the  Berhn  porcelain  is  made,  is 
found  below  Halle  in  the  district  of  Magdeburg : 
that  of  which  the  Austrian  porcelain  is  made,  at  Pas- 
sau.  The  French  porcelain  clay  is  met  with  in  the 
vicinity  of  Limoges. 

If  clay,  which  otherwise  would  be  fit  for  making 
porcelain,  contain  one  tenth  part  of  lime,  it  is  fusible 
in  the  heat  to  which  the  porcelain  must  necessarily 
be  exposed,  and  consequently  unfit  for  the  purpose 
intended.  It  may  contain  as  much  as  one  twentieth 
part  without  occasioning  the  vitrifaction  of  the  mass. 
Oxyd  of  iron  is  injurious  in  a  double  sense  ;  for  it  not 
only  promotes  vitrifaction,  but  discolours  the  porcelain 
by  the  alteration  it  undergoes  during  the  process  of 
baking. 

Mr.  Kirwan  observes  that  clays  found  under  coal 
are  in  general  the  least  fusible ;  because  the  coal 
obstructs  the  infiltration  of  water  containing  calca- 
reous particles. 

Clays  in  which  the  siliceous  ingredient  predomi- 
nates, in  the  proportion  of  three  or  four  to  one,  are 
best  adapted  for  the  composition  of  porcelain ;  because, 
when  baked,  they  best  resist  sudden  alterations  of 
temperature. 

An  inferior  kind  of  porcelain  clay  is  found  in  that 
part  of  Bovey  heath,  in  Devonshire,  which  is  near  the 
London  road  :  it  is  met  with  not  much  below  the  sur- 
face of  the  earth ;  and,  from  a  consideration  of  its 
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situation  and  the  attendant  circumstances,  appears 
evidently  to  be  a  natural  deposition  of  earthy  fel- 
spar. Whoever  considers  the  swampy  nature  of 
that  heath,  the  appearances  observable  on  its  sur- 
face, and  its  relative  situation  to  the  adjoining  gra- 
nite hills,  may  easily  be  convinced  that  it  is  derived 
from  the  detritus  of  these,  washed  down  and  depo- 
sited by  water :  for  this  heath  is  as  it  were  a  natural 
bason,  which  must  necessarily  receive  whatever  is 
brought  down  from  the  adjoining  high  ground;  and 
its  surface  in  a  great  measure  consists  of  a  white 
sandy  quartz  and  occasional  crystals  and  fragmentg 
of  felspar,  that  evidently  correspond  with  the  quartz 
and  unaltered  felspar  of  the  neighbouring  gm- 
nite. 

But  the  strongest  evidence  of  the  nature  of  its  for- 
mation is  derived  from  an  examination  of  those  beds 
of  clay,  as  they  have  been  hitherto  usually  termed, 
which  are  interposed  between  the  layers  of  the  fos- 
sile  wood,  commonly  called  Bovey  coal. 

The  substance  of  this  clay  appears  to  be  of  a 
much  more  compact  and  uniform  appearance  in  some 
parts  than  in  others.  I  collected  specimens  on  the 
spot,  some  of  which  do  not  differ  very  much  from 
the  common  white  granite  of  Cornwall;  but  the  fel- 
spar is  not  of  so  delicate  a  colour,  nor  are  the  parti- 
cles of  quartz  so  uniformly  disseminated  through  it: 
an  appearance  which  justifies  the  supposition  that 
the  granite  has  been  disintegrated  and  its  constituent 
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parts  subsequently  reunited,  though  not  with  their 
original  regularity.  Other  specimens,  from  the  same 
spot,  seem  to  be  the  result  of  a  similar  but  still  less 
regular  deposition  ;  the  felspar  being  of  a  dirtier  co- 
lour, and  the  particles  of  quartz  neither  so  numerous 
nor  so  uniformly  disseminated  through  their  substance, 
as  in  the  former  instance.  And,  lastly,  in  some  spe- 
cimens the  particles  of  quartz  are  rarely  present :  so 
that  the  mass  very  closely  resembles  a  light  coloured 
variety  of  potters'  clay. 

The  gradations  in  these  appearances,  compared 
with  the  local  circumstances,  seem  to  leave  very  lit- 
tle doubt  that  these  several  varieties  of  clay,  as  well 
as  the  porcelain  clay  met  with  in  a  different  part  of 
the  heath,  are  nothing  more  than  depositions  of  dis- 
integrated felspar,  occasionally  mixed  with  particles 
of  quartz  :  nor  is  it  surprising  that  the  porcelain  clay 
should  be  much  whiter  than  the  others,  since  the 
latter  have  evidently  been  deposited  at  the  same 
time  with  those  trunks  and  branches  of  trees  which 
constitute  the  Bovey  coal,  the  vegetable  extractive 
matter  of  which  has  probably  discoloured  them. 

Pipe  Clay. 

Lcucargilla  ?  of  Pliny  ? 
Terra  Sa7?2ia9  of  the  ancients. 

This  clay  is  so  called  from  its  use  in  the  fabrica- 
tion of  tobacco  pipes.    It  scarcely  differs  in  its  com- 
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position  from  porcelain  clay ;  but  the  siliceous  parti- 
cles are  not  sufficiently  line  to  render  it  applicable  to 
the  same  purpose. 

Potters"  Clay, 
Specific  gravity  varies  from  1,8  to  2. 

Potters'  clay  does  not  differ  materially  from  pipe 
clay.  It  frequently  contains  a  greater  proportion  of 
lime  and  of  oxyd  of  iron  ;  and  hence  is  more  liable  to 
vitrify,  and  to  be  discoloured  by  the  application  of  the 
higher  degrees  of  heat :  on  which  account  it  is  em- 
ployed in  the  composition  of  the  inferior  kinds  of 
earthen  ware  or  pottery;  and  is  called  in  conse- 
quence, potters"  clay. 

M.  Vauquelin  analysed  various  specimens  of  ear- 
then ware  :  and  from  an  average  of  the  results  of  his 
experiments  it  appeared,  that  the  proportions  of  the 
constituent  parts  in  a  hundred  were  as  follow  : 

Silex     ...  at  least  66 

Aluniine    .    .  20  to  33 

Lime    ...  5  to  20 

Oxyd  of  Iron  .  0  to  3 

The  situation  in  which  potters'  clay  is  found  and 
its  general  appearance  and  character  afford  probable 
grounds  for  supposing  that  it  has  been  formed,  in 
the  manner  described  in  the  preceding  pages,  by  the 
deposition  of  the  finer  parts  of  disintegrated  rocks 
of  various  .  kinds.   Those  which  contain  least  iron 
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have  been  probably  derived  from  granite  and  its  va^ 
rieties  :  those  which  contain  most,  from  basalt  per- 
haps, and  rocks  of  that  genus. 

Stourbridge  Clay. 

This  is  a  natural  clay  containing  very  little  lime  or 
iron ;  and  hence  it  is  neither  much  coloured  nor  dis- 
posed to  vitrify  in  the  higher  degrees  of  heat :  oa 
which  account  it  is  employed  in  the  construction  of 
furnaces ;  and  in  the  fabrication  of  fire  bricks,  as  they 
are  called  from  being  so  refractory  ;  and  of  those 
coarse  vessels  in  which  porcelain  is  usually  baked,  in 
order  to  preserve  it  from  external  injury  during  that 
process. 

Those  fire  bricks  which  are  made  at  Stourbridge 
very  readily  produce  sparks  when  struck  by  steel ;  and 
their  internal  appearance  is  altogether  not  very  unlike 
the  soft  white  granite  of  Cornwall,  excepting  that 
they  are  of  a  yellow  colour.  The  granite  of  Cornwall 
is  sometimes  indeed  employed  as  a  clay  in  the  fabri- 
cation of  crucibles,  a  manufactory  of  which  kind  is 
carried  on  at  Truro.    From  an  examination  of  the 
substance  of  these  crucibles  it  appears,  that  the  gra- 
nite has  been  simply  pounded ;  and  tempered  with 
just  a  sufficient  proportion  of  clay  to  give  it  the 
requisite  degree  of  tenacity :  since  the  constituent 
parts  of  the  granite  may  be  easily  recognized  by 
the  eye.    These  crucibles  are  nearly  if  not  quite 
as  refractory  in  the  fire  as  the  Hessian  crucibles 
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the  substance  of  the  latter  were  analysed  by  M.  Vau- 
quelin,  and  gave  the  following  results. 

Silex    .    ...  69 

Alumine    .    .    .  21,5 
Lime    ....  I 
Oxyd  of  Iron      .  8 

^  '  99,5 

The  Iruro  crucibles  probably  do  not  contain  so 
great  a  proportion  of  oxyd  of  iron. 

Common  Brick  Clay. 

The  usual  colour  of  this  clay,  which  is  met  with  in 
great  abundance  in  various  parts  of  England,  is 
brown  or  slightly  reddish  brown  ;  and  depends  upon 
the  presence  of  oxyd  of  iron.  The  red  colour  pecu- 
liar to  common  bricks  and  tiles  depends  upon  the  al- 
teration of  the  oxyd  of  iron  during  the  process  of 
burning ;  and  this  probably  is  effected  by  the  decom- 
position of  the  water,  with  which  the  clay  was  tem- 
pered to  give  it  the  requisite  degree  of  tenacity ;  its 
oxygen  contributing  to  the  further  oxydation  of  the 
iron,  and  consequently  producing  the  usual  change  of 
colour.  If  the  proportion  of  oxyd  of  iron  contained 
in  brick  clay  be  greater  than  ordinary,  and  especially 
if  at  the  same  time  the  proportion  of  lime  is  also  con- 
siderable, the  bricks  are  often  superficially  vitrified  : 
and  this  affords  an  explanation'  of  an  appearance 
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very  common  in  brick  kilns,  where  the  surfaces  of 
some  of  the  bricks  are  glazed,  and  of  a  green  colour  ; 
the  oxyd  of  iron  being  disposed  to  vitrify  with  earthy 
substances,  particularly  lime,  and  possessing  the  pro- 
perty of  communicating  a  green  colour  to  glass.  A 
variation  in  the  proportions  of  lime  and  oxyd  of  iron 
is  thus  seen  to  affect  the  chemical  characters  of  bricks. 
Tiieir  mechanical  characters  are  also  affected  by 
a  variation  in  the  proportions  of  the  silex  and  alumine  : 
if  the  silex  predominates  in  too  great  a  degree,  the 
clay  is  not  sufficiently  ductile ;  if  the  alumine,  the 
bricks  made  from  it  will  be  rifty.  The  best  propor- 
tions are 

Silex  .  .  .  8G 
Alumine    .    .  14 

These  proportions  are  very  nearly  the  same  as  in 
the  clay  of  the  neighbourhood  of  London  :  and  where 
the  proportion  of  alumine  predominates  to  this  extent 
the  compound  is  called  loam. 

Loam. 

This  term  is  derived  from  the  German  word  k'me 
originally  signifying  a  viscid  earth. 
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Loam  of  the  neighbourhood  of  London, 
A  reddish  grey  sand  ) 
as  fine  as  meal  J 
Alumine      .     .    .  IS 

100  Bergm. 

By  this  analysis  loam  appeal's  to  be  a  clay,  in 
which  the  silex  predominates  remarkably  and  is  in  a 
very  minute  state  of  division. 

In  consequence  of  the  great  proportion  of  the  silex, 
and  the  ease  with  which  from  its  minutely  divided 
state  it  may  be  made  into  a  paste,  loam  is  success- 
fully employed  in  the  composition  of  lutes  to  be  used 
in  very  high  degrees  of  heat.  From  a  variation  in 
the  proportions  of  the  constituent  parts  it  is  called 
either  a  sandy  or  a  clayey  loam. 

General  Obsei^vations  on  Porcelain  and  Potters 

Clay. 

IMr.  Kirwan  observes,  that  alumine,  when  not  com- 
bined with  carbonic  acid,  or  fixed  air,  retains  moisture 
w  ith  great  obstinacy ;  and  therefore  is  not  lit  for 
making  porcelain  :  whence  he  supposes  the  practice 
is  derived  of  exposing  clays  to  the  air  for  a  long  time 
before  they  are  employed  for  that  purpose. 

A  clay  in  which  the  proportion  of  silex  is  much 
smaller  than  usual,  is  unfit  for  pottery ;  as  being  dis- 
posed to  separate  into  clefts  :  it  is  technically  called 
a  fat  clay.    If  the  proportion  of  silex  be  much 
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greater  than  usual,  the  clay  has  scarcely  sufficient 
tenacity :  this  is  called  a  meagre  clay.  Fat  clays  are 
preferable  to  meagre  clays  in  the  construction  of  glass 
house  crucibles,  as  being  less  acted  on  by  alkalies. 

Common  clays  when  breathed  on  have  that  parti- 
cular smell  called  earthy.  This  is  by  some  supposed 
to  depend  on  the  alumine ;  by  others,  on  the  oxyd 
of  iron  and  other  foreign  substances  contained  in 
them. 

According  to  Wallerius  almost  all  argillaceous 
earths  give  ammonia,  or  hartshorn,  by  distillation ; 
and  most  of  them  contain  some  particles  of  inflamma- 
ble matter.  These  two  facts,  joined  to  the  considera- 
tion of  their  texture,  and  the  situation  where  they 
are  met  with,  which  is  in  general  near  the  surface, 
seem  to  prove  that  they  have  been  formed  from  the 
detritus  of  other  substances. 

The  occasional  blue  or  bluish  grey  colour  of  clay 
in  some  instances  depends  on  the  oxyd  of  iron  con- 
tained in  it :  in  which  case  it  is  generally  reddened 
by  calcination.  In  some  instances  clay  of  this  colour, 
or  even  completely  black  clay,  becomes  white  by  calci- 
nation :  in  which  case  the  colour  is  owing  to  the 
presence  of  inflammable  matter. 
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Fullers  Earth. 
Greta  Cimolia,  of  Pliny  ;  from  the  island  of  Cimolus, 
now  called  Argentiera.      Est  et  Cimol'ue  cretie 
usus  in  vestibus  *.  Primum  abluitur  vestis  Sar- 
**  da — dein  sulphure  suffitur  :  mox  desquamatur 
Cimolid  t- " 
S^nectis :  from  the  verb  o-^yixm,  abstergo. 
The  fullers'  earth  of  Hampshire  was  fused  in  the 
heat  of  the  Berlin  porcelain  furnace  into  a  dense 
blackish  green  scoria. 

Fullers'  Earth  from  Hampshire. .  .  from  the  Island  of  Cimolut. 


Silex  .... 

51,8    .  . 

.  63 

Alumine  .    .  . 

25,0  . 

.    .  23 

Magnesia     .  . 

7,0  . 

.    .  0 

Carbonate  of  Lime 

.    .  0 

Oxyd  of  Iron 

3,7  . 

1,25 

Water  and  other  ^ 

volatile  matter  J 

5,5    .  , 

.    .  12 

96,3  Bergm.    99,25  Klapr. 

Fullers'  earth,  which  is  commonly  of  a  dark  drab 
colour  with  an  obscure  shade  of  green,  is  not  ductile 
like  common  clay,  when  mixed  with  water ;  but  rather 
crumbles  into  a  powder  like  marl.  It  is  also  nearly 
friable ;  and  does  not  adhere  to  the  tongue. 

The  fullers'  earth  of  the  island  of  Cimolus,  analysed 

*  Plin.  Nat.  Hist.  Ed.  Brot.  vol.  vl.  p.  183. 
f  Ibid.  pp.  183,  184. 
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by  M.  Klaproth,  was  brought  over  from  thence  by 
Mr.  Hawkins.  Similar  specimens  were  also  brought 
from  a  neighbouring  island  :  and  in  both  instances  nu- 
merous grains  of  quartz  were  disseminated  through  the 
mass.  From  this  circumstance,  joined  with  the  results 
of  the  analysis  and  the  primitive  character,  in  a  geolo- 
gical point  of  view,  of  the  islands  of  the  Archipelago, 
I  should  conclude  that  the  fullers'  earth  of  Cimolus 
was  derived  from  the  decomposed  felspar  of  a  disin- 
tegrated granite.  Fullers'  earth  is  met  with  in  France, 
Saxony,  and  Sweden ;  and  in  very  great  abundance 
in  different  parts  of  England,  as  at  Woburn,  Ryegate, 
and  Maidstone.  A  great  proportion  of  the  fullers' 
earth  of  commerce  comes  from  Hampshire. 

English  fullers'  earth  is  often  met  with  between 
strata  of  sandstone. 

The  specific  action  of  fullers'  earth  depends  on  the 
alumine  contained  in  it :  and  it  appears  that  the  pro- 
portion of  this  should  not  be  less  than  a  fourth  or  fifth 
of  the  whole  mass.  It  should  not  however  be  much 
more ;  for  in  that  case  the  fullers'  earth  would  be  too 
tenacious  to  diffuse  itself  through  water.  The  silex 
also  should  be  in  a  very  minute  state  of  division; 
otherwise  the  particles,  being  too  rough,  would  wear 
out  the  texture  of  the  cloth  to  which  it  was  ap- 
plied. 

M.  Klaproth  found  that  the  earth  from  Cimolus 
possessed  the  fulling  property  in  a  superior  degree  to 
the  English. 


ALUMINE. 


377 


Lithomarga, 
La  moelk  de  pierre  ;  of  Brochant. 

According  to  Wallerius  the  term  lithomarga  is  ap- 
plied to  those  argillaceous  earths  which  are  met  with 
in  the  clefts  and  cavities  of  rocks.  It  would  be  very 
difficult  therefore,  if  not  impossible,  to  give  a  parti- 
cular description  of  the  substances  so  denominated. 

Ochre  and  fullers'  earth  are  sometimes  classed  under 
the  head  of  lithomarfia. 

Ochres. 

Specific  gravity  varies  from  1,4  to  2. 

The  term  ochre  (Jfly^^a)  in  its  original  acceptation 
implied  a  yellow  earth  :  for  Theophrastus,  having  al- 
ready called  it  an  earth,  says  that  it  is  used  instead 
of  arsenic  ;  and  Pliny  says  of  arsenic,  that  it  is  most 
valuable  when  of  a  pure  golden  colour.  Numerous 
passages  might  be  produced,  were  it  necessary,  to 
prove  this  point. 

The  term  is  at  present  applicable  to  any  coloured 
earth  ;  but  particularly  to  natural  clays  coloured  by 
oxyd  of  iron.  The  principal  varieties  are  yellow, 
red,  and  brown. 

Where  the  proportion  of  iron  is  sufficient  to  be 
worth  extraction,  ochres  may  be  considered  as  a  va- 
riety of  the  argillaceous  ores  of  that  metal. 

VOL.  I.  2  A 


178 


EARTHY  SUBSTANCES. 


Yelloxv  Ochre. 
Ochra,  and  Sil  Atticum  ;  of  Pliny. 

This  substance,  which  is  a  clay  coloured  by  an 
oxyd,  or  perhaps  a  carbonated  oxyd,  of  iron,  is 
principally  made  use  of  as  a  coarse  paint.  A  variety 
met  with  in  Shotover  hill  near  Oxford,  is  of  a  re- 
markably uniform  colour  and  fine  texture ;  it  is  pre- 
ferred in  commerce  to  all  others. 

Coarse  yello\v  ochre  is  frequently  converted  into 
red  ochre  by  calcination :  in  which  process  probably 
the  carbonic  acid  or  fixed  air  is  driven  off,  and  the 
iron  at  the  same  time  is  further  oxydated  by  means 
of  the  decomposition  of  the  moisture  contained  ori- 
ginally in  the  ochre. 

Red  Ochre. 

ilothel,  in  Germ.  ;  and  Ruddle  or  Reddle,  of  many 
parts  of  England  ;  from  its  colour.  Hence  pro- 
bably the  etymology  of  the  name  of  the  county 
of  Rutland. 

Terra  Lemnia ;  from  the  island  of  Lemnos  :  whence  it 
has  been  obtained  in  great  abundance  from 
time  immemorial.  This  variety  is  also  called 
Terra  sigillata. 

Riibrica,  and  Shiopis ;  of  Pliny  :  the  first  name  de- 
rived from  its  colour ;  the  last  from  the  name  of 
the  place  whence  it  was  anciently  exported  for 
commerce. 
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Bole  ;  and  Armenian  Bok. 
MlKiog,  of  Theophrastus. 


Terra  Lemniu. 

Silex   47 

Aluniiiie   19 

Carbonate  of  Lime      .  5,4 

Carbonate  of  Magnesia  G 

Oxyd  of  Iron      .    .    .  5,G 

A'w  and  Water    ...  17 


100,0  Bcrgm. 


It  has  been  already  stated  that  red  ochre  is  fre- 
quently obtained  by  calcining  yellow  ochre.  Theo- 
phrastus says  that  the  method  of  conducting  the  pro- 
cess was  accidentally  discovered  by  a  person,  who,  in 
an  inn  which  had  been  burnt  down,  saw  a  heap  of 
ochre  that  had  been  partly  changed  to  a  red  colour 
by  the  action  of  the  fire. 

Red  ochre  is  used  as  a  coarse  paint  in  almost  every 
part  of  the  world. 

The  variety  called  terra  Lemnia,  v\hich  is  not  how- 
ever always  red,  atibrds  a  considerable  revenue  to 
the  Turkish  government :  the  native  ochre  of  Lemnos 
is  washed,  in  order  to  separate  the  sand,  &c.,  and  is 
then  formed  into  flat  cylindrical  pieces;  which  are 
stamped  and  sold  under  the  name  of  terras  sigillatns. 
These  were  formerly  used,  to  a  great  extent,  medi- 
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cinally  :  their  use  is  now  principally  confined  to 
painting.  In  the  heat  of  the  Berhn  porcelain  furnace 
this  variety  melted  into  a  compact  greenish  black 
•flass. 

Red  ochre  when  of  a  very  fine  texture  and  sufficient 
degree  of  consistence  is  cut  into  pencils,  and  sold 
under  the  name  of  red  crayon. 

Brow7i  Ochre. 

Umber,  or  Vmhre  ;  so  called  from  the  part  of  Italy 
where  one  of  its  varieties  is  met  with. 

Brcxvn  Ochre  of  Cyprus. 

Silex  ....  13 
Alumine  ...  5 
Oxydof  Iron  .  .  48 
Oxyd  of  Manganese  20 
Water   ....  14 

100  Klapr. 

The  history  of  this  substance  is  very  much  confused. 
Wallerius  says  that  there  are  two  kinds ;  one,  light 
and  inflammable,  and  generally  met  with  in  strata  of 
coal  or  fossile  wood  ;  the  other,  a  true  ochre  or  clay 
coloured  by  iron.  The  first  is  a  variety  of  the  sub- 
stance called  tcrre  dc  Cologne ;  and  is  often  con- 
founded with  umber,  and  brown  ochres  in  general. 
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Agalmcitolite. 

Bildstdti ;  signifying  literally  Lard-stone :  so  called 

from  its  resemblance  to  lard. 
Specific  gravity  2,8. 

Silex   5ti 

Aluniine     ....  29 

Lime   2 

Potash   7 

Oxyd  of  Iron      .     .  1 

Water   5 


Transj)arent  Agalmatolite. 

Silex  .  .  54 
Alumine  .  3G 
Oxyd  of"^ 
Iron  3 
Ab  ater  . 


0,75 
5,50 


100  Vaiiq. 
Opaque  Jleihred  -Agalmatolite. 


Silex 

63 

Al  limine 

24 

Lime 

1 

Oxydof  Iron 

0,5 

Water    .  . 

10 

98,5  Klapr. 

90",£5  Klapr. 


This  substance,  from  its  unctuous  feel  and  creneral 
external  character,  had  been  considered  as  a  variety 
of  steatite ;  but  it  appears  from  the  preceding  analyses 
that  it  does  not  contain  the  least  particle  of  mag- 
nesia :  it  is  now  therefore  classed  as  an  argillaceous 
compound. 

It  comes  principally  fjom  China,  where  it  is 
worked  into  various  figures  :  from  which  circumstance 
Klaproth  \Aas  induced  to  call  it  agalmatolite.   It  must 


182 


EARTHY  SUBSTANCES. 


be  renienibered  that  the  substance  of  some  of  those 
Chinese  figures  is  a  particular  form  of  rice  ;  and, 
from  their  close  resemblance  the  two  substances  are 
liable  to  be  mistaken  for  one  another. 

Ci/anitc. 

Sappare  ;  of  Saussure. 

Disthhie ;  of  Haliy  :  this  name  has  a  reference  to 
the  double  electric  power  of  the  substance ;  some 
of  its  crystals  being  positively,  others,  negatively 
electrified  by  friction ;  even  though  placed  under 
the  same  circumstances. 

Its  hardness  is  as  nearly  as  possible  equal  to  that  of 
glass. 

Infusible  by  the  blowpipe.   In  the  heat  of  the  Berlin 

porcelain  furnace  it  became  wliite  and  friable. 
Specific  gravity  3,5. 

Primitive  form  an  oblique  angled  four-sided  prism. 

Alumine    ...  54 

Silex    ....  29 

Lime    ....  ii 

Magnesia  ...  2 

Oxyd  of  Iron  .    .  6,65 

Water  &.c.     .    .  5 

98,65  Theod.  de  Saussure, 

Cyanite,  so  called  from  its  blue  colour,  commonly 
occurs  in  the  form  of  flat  laminated  prisms,  which  are 
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often  partly  white  and  partly  blue ;  the  colours  run- 
ning in  irregular  streaks,  and  mutually  graduating 
into  each  other.  The  blue  part  has  generally  som« 
degree  of  transparency:  and  the  colour  is  some- 
times equal  to  that  of  the  inferior  varieties  of  the 
sapphire  ;  for  which  substance  cyanite,  when  cut  and 
polished,  has  been  sold. 

Some  varieties  are  yellowish  or  greenish. 

In  consequence  of  its  infusibility  Saussure  employ- 
ed the  lamina?  of  this  substance  for  the  purpose  of 
attaching  to  them  particles  of  other  minerals,  during 
their  exposure  to  the  action  of  the  blowpipe. 

The  matrix  of  cyanite  is  commonly  talc,  gneiss,  or 
micaceous  schistus :  the  most  beautiful  specimens  are 
found  in  talc,  in  mount  St.  Gothard.  It  is  also  met 
with  in  Spain  ;  in  different  parts  of  Germany;  and  m 
Scotland. 

It  may  be  distinguished  from  mica,  by  its  infusi- 
bility, and  want  of  elasticity  :  from  actinolite,  by  its 
infusibility  :  from  sapphire,  or  even  blue  quartz,  by 
yielding  to  the  impression  of  the  file. 

3Iica. 

Vitru?7i  Afoscoviticum  ;  because  used  in  Russia  in- 
stead of  glass. 

Glacies  Maria:;  because  employed,  when  broken  into 
small  pieces  or  scales,  in  froathig  images  of  Uie 
Virgin  Mary  *. 


Vid.  p.  66. 
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It  was  superficially  glazed  in  the  heat  of  the  Berlin 

porcelain  furnace. 
Specific  gravity  varies  from  2,G5  to  2,93. 
Primitive  form,  a  four-sided  prism  at  right  angles 

with  its  base  ;  which  is  a  parallelogram  with 

angles  of  120''  and  60''. 

Sllex    ....  50 

Alumine  ...  35 

Magnesia      .    .  ],35 

Lime  ....  1,33 

Oxyd  of  Iron     .  7 

94,68  Vauq. 

lylica  is  so  called  from  its  glittering  appearance ; 
by  which  it  may  in  general  be  easily  recognized  in 
compound  rocks,  as  granite,  gneiss,  &c. 

When  distinctly  crystallized,  which  does  not  often 
happen,  its  form  is  usually  an  hexhedral  plate ;  and, 
according  to  Saussure,  these  plates  are  almost  always 
set  on  their  edges.  Sometimes  a  great  number  being 
closely  applied  to  each  other  produce  a  six-sided 
prism. 

In  whatever  form  mica  occurs,  it  has  the  peculiar 
property  of  being  divisible  into  laminte  to  any  extent ; 
which  often,  simply  in  consequence  of  their  extreme 
tenacity,  reflect  the  colours  of  the  rain-bow.  Haiiy 
says  that  by  calculation  he  found  the  thickness  of 
some  of  these  laminre  to  be  not  mOiC  than  the 
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six  hundred  thousandth  part  of  an  inch.  When  the 
crystaUine  laminas  of  mica  are  in  complete  contact 
with  each  other  throughout  the  whole  extent  of  their 
surface,  they  are  usually  transparent :  otherwise  they 
are  not,  unless  divided  into  very  thin  plates. 

Mica,  when  of  sufficient  size  and  transparency,  is 
often  used  in  Russia  instead  of  glass ;  and  when  em- 
ployed in  the  windows  of  ships  of  war,  which  till 
lately  was  a  common  custom,  has  the  advantage  of 
glass  in  not  being  liable  to  be  shattered  by  the  shock 
of  cannon :  but  by  exposure  it  loses  its  transparency. 
Not  being  easily  injured  by  fire  it  makes  a  very  good 
substitute  for  glass,  in  the  construction  of  lanterns, 
&c. 

Mica  is  a  constituent  part  of  almost  all  granite ; 
and  appears  to  have  been  originally  crystallized  in 
the  body  of  that  compound  rock.  It  is  also  com- 
monly met  with  in  sand-stones  and  secondary  schisti ; 
in  which  case  it  is  hardly  to  be  considered  as  the 
result  of  crystallization ;  but  as  the  detritus  of  crystal- 
lized mica,  that  has  been  subsequently  deposited  with 
the  other  component  parts  of  the  strata  in  which 
it  occurs. 

In  some  instances  mica  is  of  a  delicate  white,  or 
a  bright  yellow  colour ;  and  from  its  lustre  joined 
with  its  colour  has  occasionally  been  mistaken  for 
silver  or  gold.  Miners  call  this,  cat  gold  or  cat  silver. 
There  is  a  patch  of  mica  of  this  kind  on  the  ridge  of 
Malvern,  between  the  Well  house  and  the  town. 
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White  6r  greenish  mica  may  be  distinguished  from 
talc,  by  its  elasticity ;  and  by  not  possessing  the 
unctuous  feel  of  the  latter  substance :  from  selenite, 
by  remaining  unaltered  in  a  low  red  heat :  from  sul- 
phuret  of  molybdena,  by  its  elasticity;  and  by  not 
staining  paper  when  rubbed  upon  it :  from  crystallized 
oxyd  of  uranium,  by  its  elasticity  ;  and  by  not  passing 
into  the  state  of  a  black  scoria  under  the  action  of 
the  blowpipe  :  from  grey  micaceous  iron  ore,  by 
being  less  fragile,  and  by  adhering  less  easily  to  th^ 
fingers  when  crumbled  ;  also,  by  not  being  magnetic, 
as  that  often  is. 

Schist  us  or  Slate. 

Under  this  head  may  be  ranged  a  numerous  class 
of  rocks,  principally  of  an  argillaceous  base,  re- 
markable for  their  schistose  structure.  In  some  of 
these,  organic  remains  occur  very  frequently ;  in 
others,  rarely,  if  ever  :  hence  the  latter  are  called 
primitwe  schisti ;  the  former,  secondary  schisti. 

Primitive  schistus  is  met  with,  in  general,  conti- 
guous to  granite ;  from  which  its  charactiers  may  be 
traced  by  almost  insensible  degrees ;  gneiss  and  its 
varieties  being  the  first  steps  of  the  transition.  Strata 
of  primitive  schistus  are  often  nearly  vertical ;  some- 
times, incurvated  in  the  most  irregular  manner.  They 
are  commonly  intersected  by  small  veins  of  quartz  or 
calcareous  spar  which  divide  the  w'hole  mass  into 
compartments  of  a  rhomboidal  form. 
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The  softer  kinds  of  primitive  schistus  are  re- 
markably metalliferous.  The  matrix  of  the  silver  ore 
in  the  mines  of  Potosi  is  said  to  be  of  this  nature. 

Primitive  schistus  often  contains  cubic  crystals  of 
iron  pyrites. 

Secondary  schistus  may  easily  be  distinguished 
from  primitive ;  both  by  its  relatively  superficial  situ- 
ation, and  by  the  organic  remains  or  detritus  of  other 
substances  contained  in  it. 

Common  or  Roofing  Slate, 

Clay  Slate;  of  Werner. 

This  is  a  variety  of  primitive  schistus,  the  charac- 
ters of  which  fall  too  generally  under  common  obser- 
vation to  require  much  description.  The  occasional 
green  colour  of  roofing  slate  is  probably  owing  to 
chlorite  :  its  blue  or  purple  colour,  to  oxyd  of 
iron. 

Reddish  Slate  of  Anglesea. 


Silex   33 

Alumine    ....  26 

Magnesia  ....  8 

Lime   4 

Oxyd  of  Iron      .    .  14 


90 


Slate  of  this  kind  occurs  in  great  abundance  in 
Caernarvonshire,  on  the  estates  of  Lord  Penrhyn  : 
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and,  at  present,  almost  all  the  slate  of  commerce  is 
derived  from  those  quarries. 

Roofing  slate  is  also  quarried  in  Devonshire,  and 
in  Cumberland. 

This  variety  of  slate  is  sometimes  sufficiently  hard 
to  be  used  as  a  whetstone. 

Killas. 

This  term  is  commonly  applied  to  the  primitive 
schistus  of  Cornwall,  which  is  met  with  in  very  dif- 
ferent states  of  induration ;  and  of  various  shades  of 
colour:  sometimes  scarcely  differing  from  common 
slate ;  at  others,  soft  enough  to  crumble  between  the 
fingers,  and  of  a  greyish  white  colour. 

Shale. 

Slate  Clay ;  of  Werner. 

This  term  is  commonly  applied  to  a  soft  secondary 
schistus,  which  is  •  almost  constantly  found  in  the 
neighbourhood  of  coal. 

It  frequently  contains  vegetable  impressions  ;  par- 
ticularly of  reeds  and  species  of  fern :  and  is  disposed 
to  separate  in  the  planes  of  these  impressions.  The 
surface  of  the  impression  is  concave  on  one  of  the  di- 
vided parts;  on  the  other,  convex  :  but  it  is  a  singular 
circumstance  that  the  two  sides  of  the  leaf  are  never 
represented  in  the  same  instance ;  and,  in  the  case  of 
ferns,  it  is  the  impression  of  the  inferior  surface  only 
of  the  leaf,  that  is  preserved. 
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Schistus  of  this  kind  is  often  strongly  impregnated 
with  bitumen ;  which  is  accounted  for  in  some  mea- 
sure by  its  natural  relative  situation  to  coal.  This  va- 
riety is  common  in  Derbyshire.  It  is  called  bitumi- 
nous shale. 

Bituminous  shale  sometimes  contains  impressions 
of  fish. 

Aluminous  Shale. 

Many  varieties  of  shale  contain  pyritical  matter  in 
a  minute  state  of  division,  disseminated  very  uni- 
formly through  their  substance  :  and,  either  spon- 
taneously, or  in  consequence  of  artificial  processes, 
are  capable  of  affording  a  considerable  quantity 
of  the  saline  substance  called  alum  ;  whence  they 
have  been  specified  by  the  epithet  aluminous.  A 
specimen  of  this  variety  analysed  by  INI.  Klaproth 
crave  the  followins;  results: 

Silex   40 

Alumine   16 

Sulphate  of  Lime  ^ 

.  of  Iron     y  4,5 

 of  Potaah  ) 

Water  7 

Black  Oxyd  of  Iron  .  6,4 

Carbon    .    .    .        .  19,6 

Sulphate      ...    .  2,8 

96,3 
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M.  Klaproth  remarked  that  the  sulphur  of  the 
foregoing  analysis  was  not  united  to  the  iron,  but  to  the 
carbon ;  and  in  a  manner  not  yet  understood. 

If  the  spontaneous  alteration  in  aluminous  shale 
does  not  advance  with  sufficient  rapidity,  the  pro- 
duction of  the  alum  may  be  accelerated  by  moisten- 
ing and  artificially  heating  the  shale  :  but  this  part 
of  the  subject  will  be  spoken  of  under  the  head  of 
Alum. 

Aluminous  shale  is  sometimes  of  a  close  earthy 
texture,  as  in  the  variety  met  with  at  Whitby  in 
Yorkshire.  The  aluminous  shale  of  the  Hurlet  mine 
near  Glasgow,  which  will  be  more  particularly  de- 
scribed hereafter,  scarcely  shews  its  schistose  structure 
till  the  formation  of  the  alum  has  been  carried  to 
some  extent. 

Black  Cray 071. 

Aluminous  shale  is  often  accompanied  by  another 
variety  of  shale,  much  used  in  drawing,  &c. ;  and 
commonly  called  black  chalk.  The  component  parts 
of  this  substance  are  as  follow  : 

Silex 

Alumine  . 
Oxyd  of  Iron 
Carbon 
Water  .    .  . 


.  64 

•  11, 

.  7,50 


96,50  JViegleb. 
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This  substance  is  a  considerable  object  of  traffic 
in  Italy  ;  and  hence  by  artists  is  sometimes  called 
pierre  d'ltalie. 
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The  term  silex,  as  applied  to  a  simple  earth,  is  deri- 
ved probablyfrom  those  hard  pebbles,  which  are  com- 
monly met  with  in  every  part  of  the  world  ;  and 
which  possess  the  leading  characters  of  the  n.  tural 
compounds  of  this  earth  :  these  are,  a  degree  of 
hardness  sufficient  to  strike  hre  with  steel ;  infu- 
sibility  in  the  fire,  when  uncombined  with  other 
earths  ;  and  insolubility  in  acids.  In  Wallerius,  and 
the  earlier  mineralogists,  sihceous  compounds  are 
called  lopides  f  itrcscentes ;  either  from  their  heiiw 
some  times  employed  instead  of  sand  in  the  compo- 
sition of  glass ;  or  because,  when  mixed  with  an  al- 
kali, tbcy  easily  vitrify.  Almost  all  the  natural  forms 
of  silex  contain  more  than  nine  tenths  of  the  pure 
earth ;  the  other  constituent  parts  are  in  general  alu- 
mine,  and  oxyd  of  iron,  either  separate  or  com- 
bined. 

Quartz. 

This  term  is  applied  to  the  several  varieties  of  the 
substance  called  rock  crystal,  and  sometimes  also  to 
other  minerals  resembling  it :  M'allcrius,  speakincr  of 
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its  derivation,  says,  "  Conjecturae  locus  est  hunc  la- 

"  pidem  a  rimis  plerumque  transversis,  scilicet  Ger- 

"  manorum  querr  et  ritz,  suum  nomen  contractum 
Quartz  obtiniiisse 

It  is  sufficiently  hard  to  scratch  glass,  and  strike  fire 
with  steel ;  hut  yields  to  the  file. 

Has  a  double  refracting  power. 

Phosphorescent,  by  friction ;  with  a  peculiar  em- 
pyreumatic  smell. 

Infusible  in  the  heat  of  the  Berlin  porcelain  fur- 
nace. 

Specific  gravity  Taries  from  2,50  to  2,66. 
Primitive  form,  a  slightly  obtuse  rhomboid ;  the  plane 
angles  of  which  are  94''  4'  and  85''  56' :  but  this 
is  rarely  met  with.    It  may  sometimes  be  ob- 
served in  the  crystalline  incrustation  that  oc- 
casionally invests  bluish  calcedony. 
Quartz,  whether  distinctly  crystallized  or  not,  for 
the  most  part  occurs  in  veins  ;  though  these  are 
sometimes  so  large  as  to  assume  the  appearance  of 
mountainous  masses.    It  has  in  general  a  vitreous 
appearance  when  broken ;  and  this  is  sometimes 
joined  with  an  unctuous  lustre  that  has  given  rise  to 
the  terms  Quart ziim  pirigue ;  Quartz  gras ;  &c. 

The  common  form  of  quartz  crystals  is,  when 
completed,  a  six-sided  prism  ;  terminated  at  each  ex- 
tremity by  a  six-sided  pyramid  :  but  as  the  crystals  fre- 
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quently  project  from  the  matrix  containing  them,  so 
as  only  to  exhibit  a  part  of  the  prism  with  the  pyra- 
mid attached  to  it,  double  pyramidal  crystals  with 
an  intervening  prism  do  not  often  occur.  Where  they 
do  occur,  they  are  either  simply  aggregated,  as  in 
some  of  the  varieties  of  the  mineral  called  Sinople ; 
or  entirely  imbedded  in  the  matrix  containing  them, 
as  in  decaying  granite  and  other  rocks.  The  surfaces 
of  the  prism  are  often  transversely  striated,  w4iile 
those  of  the  pyramid  are  to  the  eye  perfectly  smooth. 
In  general  the  length  of  the  prism  is  greater  consi- 
derably than  that  of  the  pyramid.   In  some  instances 
the  prism  is  so  shortened,  as  to  be  scarcely  per- 
ceptible ;  and  then  the  form  resembles  that  of  two 
six-sided  pyramids,  joined  base  to  base  :  but  it  very 
rarely  happens  that  the  prism  is  absolutely  wanting, 
though  the  eye  cannot  discover  it.    Crystals  ap- 
proaching to  this  form,  and  of  a  very  remarkable 
degree  of  transparency,  occur  in  the  iron  stone  found 
near  Bristol :  they  are  called  Bristol  diamonds. 

Although  the  greater  number  of  quartz  crystals  are 
varieties  of  the  form  above  described,  yet  from  the 
mutual  disproportion  of  the  different  sides  of  the 
prism  and  pyramid,  the  resemblance  is  often  so  much 
obscured  that  the  real  form  cannot  easily  be  traced. 
Sometimes  two  opposite  sides  of  the  prism  are  so 
much  broader  than  the  other  four,  as  to  sive  the 
crystal  a  tabular  form :  sometimes  the  area  of  one  of 
the  sides  of  the  pyramid  is  larger  than  that  of  the 
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other  five  taken  together ;  and  the  area  of  the  side 
immediately  adjoining  is  not  only  the  smallest  of  all, 
but  so  small  as  to  be  scarcely  perceptible.  In  sonic 
instances  the  faces  of  the  pyramids  are  alternately 
large  and  small :  in  which  case  the  large  faces  arc 
pentagons  ;  the  small  faces,  triangles. 

But  in  all  these  variations  arising  from  a  difference 
in  the  size  and  form  of  the  surfaces,  the  mutual  in- 
clination of  the  sides  of  the  prism  constantly  takes 
place  under  the  same  angle. 

Crystallized  quartz  does  not  easily  admit  of  me- 
chanical division  ;  but  accidental  fractures  sometimes 
exhibit  in  a  very  distinct  manner  the  direction  of  the 
crystalline  lamince. 

Pseudomorphous  crystals  of  quartz  are  not  un- 
common :  they  are  principally  of  the  following  forms. 
The  cube,  derived  from  fluor  spar. 
The  regular  octohedron,  from  the  same. 
An  oblique  six-sided  table,  from  sulphate  of  baryt. 
An  acute  six-sided  pyramid,  from  calcareous  spar. 

The  surfaces  of  these  pseudomorphous  crystals  are 
in  general  rough. 

Transparent  Colourless  Quai^tz. 
Glassy  Quartz  ;  from  its  vitreous  appearance  when 
broken. 

Crystal,  and  Rock  Crystal;  from  its  resemblance  to 
ice ;  and  from  its  common  occurrence  in  the 
clefts  of  rocks. 
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Silex  ....  93 
Alumine  ...  6 
Lime    ....  1 

100  Bergm. 

If  the  authority  of  Bergman  may  be  questioned, 
the  proportion  of  silex  is  probably  greater  than  here 
stated :  perhaps  indeed  colourless  quartz  is  alto- 
gether of  a  siliceous  nature ;  for  even  the  common 
black  flint  contains  ninety-eight  parts  in  one  hundred 
of  silex  :  and  it  may  reasonably  be  supposed  from  all 
its  characters  that  colourless  quartz  is  a  purer  natura^ 
form  of  silex  than  common  flint.  The  analysis  of 
amethystine  quartz  gives  nearly  ninety-eight  parts  in 
one  hundred  of  silex. 

Perfectly  transparent  and  colourless  quartz  resem- 
bles glass  very  closely  :  but  the  bubbles  and  fissures, 
which  often  occur  in  both,  afford  an  easy  method  of 
distinguishing  them ;  the  bubbles  being  irregularly 
diff'used,  and  nearly  of  a  spherical  shape,  in  glass  ; 
but,  in  quartz,  disposed  on  the  same  plane  or  on 
parallel  planes  :  and,  generally,  in  the  form  of  clouded 
specks. 

The  iridescent  appearance  often  visible  in  the  inte- 
rior of  quartz  depends  on  the  refraction  of  light,  in 
consequence  of  fissures  either  naturally  or  artificially 
formed.  The  Iris  of  Phny  is  perhaps  a  variety  of 
this  kind  ;  for  he  says     speaking  of  it,  "  se.rangulam 
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"  esse  ut  crystaUum  constat  The  appearance 
may  be  artificially  produced,  by  heating  quartz  nearly 
red-hot  and  then  plunging  it  into  cold  water.  By 
this  means  internal  fractures  are  formed  ;  and,  if  the 
quartz  be  dipped  into  a  coloured  liquid,  which  is 
sometimes  done  for  the  purpose  of  sale,  the  co- 
louring matter  is  absorbed  between  the  rifts.  Quartz 
crystals  are  sometimes  superficially  iridescent;  but 
this  depends  on  a  very  thin  incrustation  of  a  me- 
tallic nature. 

Colourless  quartz  occurs  commonly  in  the  cavities 
of  primitive  rocks,  especially  granite  and  micaceous 
schistus.  It  is  sometimes  met  with  in  the  cavities 
of  granular  marble. 

Some  of  the  most  beautiful  specimens  come  from 
Madagascar  ;  from  Mont  Blanc  ;  and  from  Dauphiny. 

Crystals  of  colourless  quartz  occasionally  contain 
cavities  which  are  partially  filled  with  w;ater  :  the  air 
bubble,  or  the  space  unoccupied  by  the  water,  is  vi- 
sible in  moving  the  crystal  in  various  directions. 

If  the  opposite  surface  of  that  part  of  a  crystal 
which  adheres  to  the  matrix  be  polished,  an  appearance 
may  be  sometimes  observed  in  the  interior,  resem- 
bling scales  of  mica  as  it  were  interposed  between 
the  crystal  and  the  base  on  which  it  rests  :  this  a[> 
pearance  probably  depends  on  small  fissures  of  a 
flat  conchoidal  shape ;  and  is  analogous  to  the  appear- 
ance observable  in  aventurine  f. 

*  Nat.  Hist.  lib.  xxxvii. 

+  Vid.  the  article  Aventurine. 
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Transparent  quartz  sometimes  contains  in  its  inte- 
rior a  green  substance  very  closely  resembling  moss  ; 
which  is  supposed  to  be  chlorite :  sometimes  it 
contains  prismatic  crystals  of  tourmaline,  or  of  thal- 
lite  ;  and  of  red  titanite,  formerly  called  red  shorl. 

Transparent  blackish  hrown  Quartz. 

Cairngomwi  ;  from  a  mountain  of  that  name  in  Aber- 
deenshire. 

Cryst alius  colorata fusca,  of  Wallerius  ;  and  Quartz- 
hyalin  enfume,  of  Haiiy  :  the  colour  being  often 
like  that  of  smoke. 
Morio  and  Pramiiion ;  of  Pliny?  "  Morio  quae  niger- 
rimo  colore  translucet,  in  India  vocatur  Pram- 
mon  *. 

This  varies  in  colour  from  a  deep  black,  to  a  shade 
of  brown  so  slight  as  scarcely  to  be  perceptible :  in 
the  last  case  the  transparency  and  lustre  are  very 
beautiful ;  and  of  such  specimens  seals  &c.  are  com- 
monly made.  A  yellow  tinge  is  sometimes  mixed 
with  the  brown :  and  in  a  few  instances  the  colour  i& 
a  pure  yellow. 

Transparent  brown  quartz  is  met  with  abundantly 
in  the  Alps. 

This  variety  of  quartz  is  occasionally  of  so  intense 
a  colour  as  not  to  be  transparent,  except  at  the  edges 
of  its  fragments.  In  those  crystals  that  are  of  the 
darkest  colour,  the  transverse  strios  are  often  very 


*  riiii.  Nat.  Hist.  lib.  xxxrii. 
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strongly  marked.  The  snape  of  the  crystals  is  often 
also  very  irregular ;  the  line  of  distinction  between 
the  pyramid  and  prism  being  very  ill  defined,  and 
the  sides  of  each  varying  so  much  in  their  dimensions 
in  different  parts,  and  having  so  little  symmetry,  as 
to  give  the  appearance  of  an  oblong  and  imperfectly 
rounded  cone. 

Tramparetit  yellow  Quartz. 

Occidental  Topaz ;  from  its  colour,  and  inferior  de- 
gree of  hardness,  when  compared  with  the  orien- 
tal topaz,  or  yellow  sapphire. 
Mock  Topaz  ;  and  Topaz  of  Bohemia. 

The  colour  of  yellow  quartz,  which  is  often  of  a 
very  delicate  tinge,  resembles  the  Saxon  rather  than 
the  BrasiHan  topaz. 

The  Cairngoruni  quartz  passes  into  this  variety. 

Trat7spare7it  rose  red  Quartz. 

Bohemian  and  Silesian  Ru/nj. 

Independently  of  its  inferior  degree  of  hardness 
and  specific  gravity,  the  colour  of  this  variety  is 
too  faint  to  admit  of  its  being  easily  mistaken  for  the 
ruby :  besides  which,  it  in  general  occurs  in  amorphous 
masses  of  too  great  a  size  to  lead  to  such  an  error. 
The  colour  is  supposed  to  be  owing  to  manganese. 
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Transparent  blue  Quartz. 

Mock  sapphire^  and  occidental  sapphire ;  of  some 

mineralogists. 
Saphir  cVcau ;  of  de  Lisle. 

It  may  be  easily  distinguished  from  the  oriental 
sapphire,  by  its  inferior  degree  of  hardness  and  spe- 
cific gravity. 

Crystallized  Amethystine  Quartz. 

Infusible,  but  loses  its  colour  by  the  blowpipe. 
Specific  gravity  2,7^. 

Silex    .    .    .    .  97,50 
i\Iumine   .    .    .  0,25 
O.xyd  of  Manga-  ~)    q  -q 
nese  and  Iron  ^  ' 

98,25  M.  Rose. 

According  to  Pliny  the  amethysts  of  the  ancients 
were  "  omnes  violaceo  colore  et  scalpturis  faciles  * 
the  latter  part  of  the  description  is  more  applicable 
to  fluor  spar  than  quartz. 

The  amethyst  of  commerce  is  in  most  instances 
amethystine  quartz  :  when  jewellers  apply  the  term 
to  the  purple  variety  of  the  sapphire,  they  add  the 
epithet  oriental. 

Amethystine  quartz  occurs  in  different  parts  of 
Europe ;  either  in  veins,  or  lining  the  interior  of 

*  Nat.  Hist.  lib.  xxxvii. 
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spherical  and  kidney  shaped  agate  balls,  which  are 
met  with  in  porphyry  and  amygdaloid.  Sometimes  it 
forms  a  crystallized  incrnstation  round  a  nucleus  of  a 
different  nature.  In  the  generality  of  instances  the 
pyramid  is  the  only  part  of  the  crystal  that  is  visible ; 
and,  upon  making  a  transverse  section  of  these 
crystallized  masses,  it  appears  that  they  have  been 
formed  by  successive  depositions  of  pyramidal  crystals ; 
some  of  which  are  of  a  very  pale,  others  of  a  deep 
violet  colour :  the  form  of  the  pyramidal  crystallization 
being  easily  traced  by  numerous  acutely  waving  lines, 
or  bands  ;  the  directions  of  w  hich  are  parallel  with 
each  other,  and  with  the  outline  of  the  exterior 
crystals; 

There  is  no  regular  gradation  in  the  colours  of 
these  bands ;  and,  not  un frequently,  those  which  are 
nearest  in  situation  are  most  different  in  colour. 

The  surfaces  of  the  exterior  crvstals  are  sometimes 
of  a  red,  or  a  brownish  red  colour  :  sometimes  they 
have  a  corroded  appearance ;  and  in  particular  in- 
stances the  superficial  cavities,  from  whence  this 
corroded  appearance  proceeds,  are  filled  with  small 
micaceous  tufts,  or  acicular  particles  of  an  imper- 
fectly metallic  lustre,  of  specular  iron  ore,  and 
manganese.  There  is  a  series  of  specimens  of  this 
kind  in  the  Oxford  collection,  brcJUght  from  the 
north  of  Europe,  which  evidently  seem  to  prove  that 
all  the  foregoing  appearances  are  connected  with  each 
other :  and  that  the  red  or  brownish  red  incrustation, 
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obsei*vable  on  the  surface  of  some  of  the  crystals, 
is  a  more  highly  oxydated  state  of  these  metallic 
substances,  which  in  a  less  oxydated  state  occupy  the 
corroded  cavities  of  other  crystals. 

Tlie  mountains  of  Murcia  contain  great  abundance 
of  amethystine  quartz. 

Opaque  Crystallized  Red  Quartz. 

Hyacinth  of  Compost  ella  ;  from  the  colour  and  local 

situation  of  one  of  its  varieties. 
Crystallized  Jasper  ;  improperly  so  called. 

The  colour  of  this  substance  which  is  nearly  a 
brick-red,  is  upon  the  w  hole  very  uniform  :  the  sub- 
stance itself  is  met  with  in  very  different  states  of  ag- 
gregation. A  mass  of  it  sometimes  consists  of  distinct 
prismatic  crystals  loosely  adhering  to  each  other ;  and 
the  form  of  the  crystals,  which  is  a  six-sided  prism, 
terminated  at  each  extremity  by  a  six-sided  pyramid, 
is  very  delicately  defined.  At  other  times  the  form 
is  less  distinct :  and  in  some  instances  the  mass  ap- 
pears to  be  made  up  of  minute  crystalline  grains. 
In  the  last  case  it  is  called  sinople.  The  texture 
becoming  still  more  compact  the  granular  character 
is  lost,  and  it  assumes  the  appearance  of  red  jasper. 

This  variety  of  quartz  is  found  near  Compostella  in 
a  matrix  of  gypsum.    It  is  coloured  by  oxyd  of  iron-^ 

Those  small  red  crystals  imbedded  in  the  va- 
riety of  calcareous  spar  called  arragonite  are  crystals 
of  opaque  red  quartz. 
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Aventurine. 

So  called  from  its  resemblance  to  the  artificial 
substance  of  the  same  name.  This  variety  of  quartz 
is  opaque,  and  of  a  light  reddish  brown  colour ;  and 
appears  to  contain  in  its  interior  numerous  minute 
particles  of  yellow  mica.  The  appearance  is  sometimes 
ow'ing  to  the  actual  presence  of  such  particles  :  some- 
times it  arises  from  a  great  number  of  minute  fissures 
that  reflect  the  light  so  as  to  produce  the  appearance 
above  described  *.  M.  Haiiy  gives  the  following  ac- 
count of  the  origin  of  the  term  aventurine.  "  Un 
"  ouvrier  ayant  laisse  tomber,  par  hasard,  ou,  comme 
*'  Ton  dit,  par  a-venture,  de  la  limaille  de  laiton  dans 
"  une  matiere  vitreuse  en  fusion,  donna  le  nom 
"  d^ar'cnt urine  k  ce  melange,  dont  on  a  fait,  depuis,  dcs 
"vases et autres objets d ornement.  Les min^ralogistes 

ont  appliqu6  le  meme  nom  aux  substances  naturelles 
"  dont  ce  produit  de  I'art  offroit  une  imitation  appa- 
"  rente  *." 

Aventurine  is  found  in  Bohemia  and  in  Arragon. 

Prase. 

This  variety  of  quartz  is  so  denominated  from  its 
leek-green  colour. 

The  colour  of  prase  is  very  uniform;  and,  ac- 
cordintJ  to  Brochant,  is  owing  to  the  presence  of 


*  Vid.  p.  197.  +  Tom.  ii.  p.  422. 
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thallite.  Others  conjecture  that  it  is  owing  to  chlo- 
rite. 

Chrysoprase. 

So  called  from  it  yellowish  green  colour. 
In  hardness  inferior  to  calcedony. 
In  the  heat  of  the  Berlin  porcelain  furnace  it  became 
of  a  light  blackish  grey  colour. 

Silex   9^),lG 

Lime  0,83 

Alumine   ....  0,08 
Oxyd  of  Nickel      .  1, 
 Iron    .    .  0,08 

98,15  Klapr. 

This  substance  has  hitherto  been  only  met  with  in 
the  neighbourhood  of  Breslaw,  in  Silesia;  where  it 
occurs,  in  veins,  in  rocks  of  the  magnesian  genus. 

It  is  of  a  much  lighter  green  than  the  variety  of 
quartz  called  prase,  mixed  with  a  faint  tint  of  yellow. 
Its  colour  is  owing  to  the  oxyd  of  nickel  contained 
in  it. 

Polished  specimens  of  this  substance  are  particu- 
larly beautiful  on  account  of  their  colour ;  and  some- 
times tiiey  have  a  considerable  degree  of  transpa- 
rency :  but  it  is  difficult  to  obtain  them  of  a  large 
size  without  flaws  or  clouded  specks. 
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Chrysoprase  is  said  to  lose  much  of  its  coloiu' 
when  kept  in  a  warm  and  dry  place. 

Paper  Quartz. 

Quartz  sometimes  is  met  with  divided  by  numerous 
fissures,  which  run  in  a  variety  of  directions  ;  from 
whence  the  whole  mass  appears  like  an  irregular 
assemblage  of  thin  laminae  resembling  paper. 

Masses  of  this  kind  are  sometimes  so  porous  as  to 
be  lighter  than  pumice  stone,  and  to  swim  on  the 
surface  of  water :  whence  the  term  sxvimming  stone. 

Plasma. 

The  colour  of  this  substance  i^  described  as  between 
grass  and  leek  green  ;  it  is  marked  with  ochre 
yellow  and  whitish  spots ;  the  latter  very  cha- 
racteristic. 

It  is  nearly  as  hard  as  calcedony. 

Has  a  slight  degree  of  transparency. 

Specific  gravity  2,5. 

There  are  great  doubts  about  the  nature  of  this 
substance.  By  Werner  and  Emmerling  it  is  ranked 
as  a  variety  of  calcedony  coloured  by  chlorite.  Its 
native  situation  is  not  known ;  having  been  hitherto 
found  only  among  the  ancient  ruins  of  Rome. 
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Jasper. 

Very  little  satisfaction  is  to  be  obtained  from  the 
writings  of  the  early  natural  historians  respecting  the 
characters  of  this  substance ;  some  describing  it  as 
ti-ansparent  and  of  a  vitreous  appearance  ;  others,  a» 
opaque. 

It  is  infusible  by  the  blowpipe. 

In  hardness,  nearly  equal  to  quartz. 

Specific  gravity  varies  from  2,3  to  2,7. 

SiJex  ....  75 
Alumine  ...  20 
Ox)d  of  Iron     .  5 

100  Klapr. 

The  formation  of  jasper  is  supposed  by  some  to 
have  arisen  from  the  infiltration  of  siliceous  particles, 
in  a  very  minute  state  of  division,  into  the  substance 
of  a  natural  clay,  coloured  by  oxyd  of  iron  :  and  the 
appearance  of  jasper  in  many  instances  strongly  justi- 
fies this  opinion.  In  the  Oxford  collection  there  is 
a  specimen,  which,  in  looking  at  its  polished  surface 
and  judging  by  the  eye  alone,  might  easily  be  ima- 
gined to  be  a  mass  of  soft  ochry  clay  separated  into 
in-egular  clefts,  and  having  the  interstices  filled  with 
nearly  limpid  water.  On  examination  the  colourless 
part  appears  to  be  of  a  pure  siliceous  nature  ;  and 
the  coloured  part,  which  to  the  eye  alone  is  of  a  pulpy 
softness,  j.s  found  to  be  as  hard  as  jasper  in  gpneral. 
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In  the  same  collection  are  two  specimens,  one  of 
them  taken  up  from  the  bed  of  the  Tiiames  near 
Richmond,  which  in  their  general  characters  do  not 
differ  from  coarse  yellow  ochre ;  but  their  form  is 
nodular  and  they  consist  of  concentric  layers  that  may 
be  very  easily  separated  from  each  other :  the  lines  ob- 
servable upon  the  surface  of  a  transverse  section  of  one 
of  these  nodules  so  exactly  resemble  the  character  of  that 
variety  of  jasper  called  the  Egyptian  pebble ;  that 
certainly  any  one  would  be  inclined  from  this  cir- 
cumstance to  refer  both  substances  to  a  similar  origin : 
and  if  in  this  case  you  suppose  the  soft  and  porous 
substance  of  the  ochre  to  be  penetrated  by  siliceous 
particles  introduced  by  infiltration,  it  would  become 
in  every  respect  of  the  same  nature  with  Egyptian 
jasper. 

RlbbcmdJasper. 

The  colours  of  this  are  grey,  green,  yellow,  and 
red  :  and  it  is  called  ribband  jasper  from  the  striped 
disposition  of  these. 

The  most  remarkable  variety  is  composed  of  pa- 
rallel layers  of  a  green  and  brownish  red  colour :  it 
comes  from  the  Oural  mountains. 

Ribband  jasper  is  also  found  in  Saxony,  and  in 
Sicily,  sometimes  in  the  mass,  sometimes  in  roimded 
pebbles ;  Werner  thinks  that  it  is  aUied  to  a  variety 
of  hornstone. 
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Simple. 

Jaspis  opaca,  facie  gramilari,  of  VVallerius ;  who  adds, 
"  nomen  huic  a  sinopis  Grascorum,  quo  appella- 
bant  omnem  ochram  rubram  martialem  *." 
This  substance  has  been  already  spoken  of  under 
the  head  of  opaque  crystalhzed  red  quai'tz.  When  its 
texture  becomes  sufficiently  compact  it  is  usually 
classed  as  a  jasper.  In  this  state  it  is  sometimes  ca- 
pable of  a  very  fine  polish.    Its  colour  is  a  bright 
brick-red  ;  which  occasionally  passes  into  yellow :  both 
colours  depending  on  the  oxyd  of  iron  contained. 

Egyptian  Jasper^. 

Infusible. 

Specific  gravity  2,58. 

This  variety  of  jasper  is  principally  found,  in  the 
form  of  pebbles,  in  the  sand  of  Egypt  and  the  neigh- 
bourino;  deserts.  A  friend  of  ]\I.  Brochant  saw  them 
in  the  matrix,  which  is  a  breccia  entirely  composed 
of  siliceous  fragments,  and  forming  the  base  of  that 
part  of  Africa. 

It  has  also  been  met  with  in  Europe  ;  principally 
in  Lorraine* 

The  polished  surface  of  a  transverse  section  of 
Egyptian  jasper  presents  a  singular  arrangement  of 
dark  coloured  lines,  which  upon  the  whole  have  a 
concentric  distribution.    The  colours  of  Egyptian 

*  Vol.  i.  p.  319. 
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jasper  are  chesnut  and  yellowish  brown;  and  the 
colour  is  always  the  darkest  towards  the  exterior  part 
of  the  pebble. 

TFood  Jasper. 
This  variety  is  so  called  from  its  general  appear- 
ance, which  often  very  accurately  resembles  petri- 
fied wood.  In  some  cases  this  appearance  is  the  re- 
sult of  the  original  formation  of  the  substance :  in 
others  it  seems  to  have  arisen  from  the  actual  depo- 
sition of  siliceous  in  the  place  of  vegetable  matter. 
The  following  distinctive  mark  has  been  given  by 
which  to  ascertain  the  real  origin  of  this  jasper.  In 
petrified  wood  not  only  the  concentric  circles  of  the 
original  vegetable  are  present ;  but  also  the  vessels  or 
fibres  which  extend  from  the  centre  towards  tlie  cir- 
cumference. 

The  smooth  Turkey  hone-stone  is  made  of  this  va- 
riety of  jasper. 

Wood  jasper  is  found  in  Bohemia,  Hungary,  &c. ; 
and  in  Siberia  :  but  the  matrix  of  it  is  not  known. 
Masses  closely  resembling  trunks  and  branches  of 
trees  occur  in  great  abundance  dispersed  over  the 
sandy  districts  of  the  northern  part  of  Africa. 
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Blood-stone, 

Heliotropium  ;  of  the  ancients. 

In  the  heat  of  the  Berhn  porcelain  furnace,  the  co- 
lour became  whitish  grey;  and  the  red  spots 
disappeared,  leaving  cavities  in  the  places  which 
they  occupied. 

Specific  gravity  2,66. 

Pliny  describes  the  appearance  of  this  substance 
very  accurately.    He  says  it  is  "  porracei  colons,  et 

sanguineis  venis  distiiictum In  another  passage 
he  speaks  of  a  variety  of  prase  marked  "  sanguin- 

eis  punctis." 

The  colour  of  this  substance  is  a  deep,  but  not  en- 
tirely uniform,  dark  green;  with  occasional  small 
specks  or  points  of  a  blood-red  colour.  From  th^ 
beauty  of  its  polished  surface  it  is  much  used  for  or- 
namental purposes ;  as  in  snufF  boxes,  the  handles 
of  knives,  &c. 

According  to  Brogniart  it  is  believed  to  be  a  va- 
riety of  calcedony  coloured  by  chlorite.  Mr.  Kirvvan 
considers  it  as  evidently  allied  to  jasper. 

The  blood-stone  came  originally  from  the  East.  It 
has  been  found  in  Iceland,  and  in  Bohemia,  in  the 
form  ©f  a  vein. 


*  Nat.  Hist.  lib.  xxxrii. 


SILEX. 


211 


Black  Flint. 

Infusible,  but  becomes  perfectly  white  at  a  high  de- 
gree of  heat. 
Specific  gravity  2,58. 

Silex      ...  98  ...  97 

Lime      .    .    .  0,50 

Alumine     .    .  0,25  .  . 

Oxyd  of  Iron  .  0,25  .    .     j  ^ 

Volatile  matter  I  Loss   .  2 

100,00  Klapr,     100  Vauq. 

The  black  flint,  as  appears  by  the  foregoing  analy- 
ses, is  nearly  a  pure  natural  form  of  silex. 

In  this  country  it  occurs  either  in  thin  strata  dis- 
posed horizontally  in  chalk ;  or  in  loose  beds  of  a 
coarse  gravel.  In  the  former  instance  it  is  in  the 
mass  of  a  dark  grey  or  nearly  black  colour ;  when  in 
thin  fragments,  of  a  light  grey  with  a  considerable 
degree  of  transparency  :  reduced  to  powder  it  is 
nearly  white.  Externally  it  has  a  superficial  coating 
of  an  opaque  white  colour ;  but  it  does  not  seem 
clearly  ascertained  of  what  nature  this  substance  is : 
whether  a  particular  state  of  chalk  in  its  passage  into 
flint,  or  an  altered  state  of  the  flint  itself 

By  exposure  to  the  changes  of  the  weather  flint 
loses  its  black  colour,  and  becomes  ochry;  probably  in 
consequence  of  the  further  oxydation  of  the  iron  ori- 
ginally contained  in  it :  and  hence  the  colour  of  those 
beds  ©f  gravel  met  with  ia  the  vicinity  of  London, 
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and  all  those  districts  where  strata  of  chalk  occur ; 
these  beds  being  principally  made  up  of  fragments 
of  the  common  black  flint,  altered  by  exposure  to  the 
air  Sec. 

Entrochi  and  varieties  of  the  echinus  occur  in  a 
fossile  state  imbedded  in  flint ;  the  substance  of  those 
fossile  bodies  being  at  the  same  time  of  a  flinty  na- 
ture :  sometimes  the  shell  of  the  echinus  is  calca- 
reous, but  so  far  changed  from  the  animal  state  as  to 
be  of  a  sparry  structure  ;  and  in  these  cases  the  cavity 
is  filled  with  flint. 

Hollow  nodules  of  flint  occur  occasionally,  partly 
filled  with  a  white  crumbling  substance,  resembling 
chalk  in  its  appearance  ;  but  not  always  eft'ervescing 
with  an  acid.  Sometimes  the  cavity  of  these  no- 
dules has  a  blistered  surface ;  as  if  the  flinty  matter 
had  been  deposited  stalactitically  :  in  this  case  the 
appearance  of  the  blistered  part  is  very  like  calcedony. 

Pear-shaped  masses  of  flint  are  sometimes  met 
with,  bearing  no  mark  of  an  organic  origin  with  the 
exception  of  their  shape  :  and  in  some  intances  these 
are  pcnctruted  in  various  directions  by  tubular  cavi- 
ties somewhat  resembling  the  cavities  formed  in  lime 
stone  by  the  pholas  *. 

The  flint  of  the  chalk  strata  in  the  neighbourhood 
of  Wantage  has  often  a  flattened  form  ;  and  consists 
of  two  plates  attached  to  each  other  imperfectly,  much 


*  Via.  p.  21. 
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after  the  manner  of  the  outer  and  inner  plates  of  the 
thick  bones  of  the  human  cranium.  In  some  instances 
it  has  an  irregularly  stratified  appearance ;  and  is  fre- 
quently of  a  light  grey  colour.  I  have  specimens  of 
this  kind  which  resemble  in  their  stratified  appearance 
and  colour  some  of  the  varieties  of  the  siliceous 
stalagmite  of  Iceland  :  not  that  I  would  infer  that  this 
flint  has  been  owing  to  a  formation  of  that  kind,  but 
that  flint  may  in  some  instances  have  been  so  formed. 
Mr.  Kirwan  indeed  says  that  one  hundred  and  twenty- 
six  silver  coins  have  been  found  inclosed  in  flint,  in 
Denmark;  as  also  an  iron  nail,  at  Potsdam. 

Two  very  opposite  opinions  are  entertained  at  the 
present  day  respecting  the  origin  of  flint  as  it  occurs 
in  strata  of  chalk  :  one,  that  it  has  been  deposited 
there  by  aqueous  infiltration  of  the  siliceous  particles  ; 
the  other,  that  it  has  been  forcibly  injected  while  in 
an  ignited  and  liquid  state  between  the  strata  of  the 
chalk. 

Werner's  idea  is,  that  during  the  deposition  of  chalk, 
air  was  evolved  ;  which,  in  endeavouring  to  escape, 
formed  irregular  cavities  that  were  afterwards  filled 
up,  by  infiltration,  with  flinty  particles.  Mr.  Kirwan 
entertains  the  same  idea  respecting  the  infiltration  of 
flint;  and  in  support  of  his  opinion  observes  that 
chalk  is  constantly  found  to  contain  more  or  less  of 
minute  siliceous  particles.  An  objection  to  Werner's 
hypothesis  seems  to  arise  from  the  difficulty  of  ac- 
countincf  for  the  means  of  support  of  the  strata  of 
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chalk  during  the  infiltration  into  these  cavities :  for 
these  cavities  do  not  appear  to  have  been  distinct  or 
insulated,  but  continuous  throughout  the  whole  extent 
of  the  strata  of  clialk ;  which  is  divided  by  them  into 
immense  tabular  masses ;  and  which  without  support 
must,  obviously,  have  subsided  on  each  other.  The  hy- 
pothesis of  the  forcible  injection  of  the  ignited  and  liquid 
flint  is  Dr.  Hutton's :  against  the  admission  of  which 
may  be  urged  the  difficulty  of  conceiving  that  a  stream 
of  liquid  ignited  matter  would  have  been  forced  in 
lines  so  regularly  parallel  as  the  seams  of  flint  evi- 
dently are.  It  may  be  said  indeed  that  this  may  in 
some  measure  be  accounted  for  by  the  regular  strati- 
fication of  the  chalk  :  but  why  then  is  not  the  same 
appearance  observable  in  the  case  of  basalt  or  whin 
among  the  strata  of  sandstone,  which  are  equally 
regular  with  the  strata  of  chalk  ?  Or,  again,  why 
did  the  stream  of  flint  divide  itself  at  all,  and 
why  was  it  not  forced  forward  in  one  irregular  mass 
or  vein  like  basalt :  and,  if  it  did  thus  divide  itself, 
where  are  we  to  look  for  the  point  from  whence  it 
began  to  diverge  into  different  veins  ? 

But  this  is  a  question,  like  many  others  in  geology, 
that  may  exercise  the  ingenuity  of  those  who  speculate 
tipon  it ;  but  does  not  seem  likely  to  admit  of  any 
satisfactory  solution  on  physical  principles :  and  con- 
sequently does  not  deserve  that  warmth  of  armiment 
which  is  often  bestowed  upon  it. 
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Chert. 

Petrosilcjc  ;  of  some  authors. 

Chert  is  a  species  of  flint  which  occurs  in  irregular 
veins  and  patches  in  the  substance  of  common  hme- 
stone ;  and  is  often  not  sufficiently  defmed  in  its 
character  to  be  recognized  at  once  by  the  eye  from 
the  limestone  containing  it :  from  being  incorporated 
with  the  substance  of  the  rock  containing  it,  and 
never  occurring  in  distinct  nodules  like  the  common 
black  flint,  it  has  been  called  petrosilex  or  rock-flint. 
The  chert  met  with  in  the  limestone  of  Derbyshire  is 
often  of  a  light  bluish  grey  colour  :  sometimes  it  is  of 
a  jet  black. 

Chert  has  been  called  a  not  yet  matured  agate,  and 
its  occasional  appearance  justifies  the  term :  thougli 
perhaps  it  may  with  more  propriety  be  classed  as  an 
imperfect  calcedony. 

Touch-stone. 

Basanite;  from  its  occasional  use  in  .assaying  the 
purity  of  gold  and  silver. 

Lapis  Lydius :  this  term,  applied  originally  by  the 
ancients  to  a  variety  of  the  touch-stone,  found  in 
the  bed  of  the  Tmolus,  has  been  subsequently 
extended  to  any  stone  capable  of  answering  the 
same  purpose. 

Roche  de  come  ?iaturelle  ;  of  Dolomieu. 

This  is  a  variety  of  primitive  schistus,  the  structure 

©f  which  is  so  compact  that  the  schistose  character  is 
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often  not  distinctly  perceptible,  except  in  great  masses : 
its  texture  in  particular  parts  is  as  close  as  flint :  and 
hence  the  term  siliceous  schistus  is  applied  to  it. 

Sometimes  in  the  same  specimen  one  part  will  be 
completely  compact;  another,  distinctly  schistose  to 
the  eye ;  though  the  laminte  are  very  compactly  aggre- 
gated, and  scarcely  capable  of  separation.  In  siliceous 
schistus  of  this  kind  earthy  chlorite  frequently  occurs. 

The  use  of  the  touch-stone  for  the  purpose  of  ascer- 
taining the  degree  of  purity  of  gold  and  silver  is 
spoken  of  frequently  in  the  writings  of  the  ancients. 
Av^iy^  t<rov  sx^iv  TaTSt^)^  <^o^ot'  %^V(rov  OTToiri 
UsvBovTai  p.7j  (pocvXov  Iititvi/.ov  a.^yv^oc^oi'^ol  *. 
XaAxov  KUTux^VTov  koci  apyv^ov  yvcc^i(^ii^  koci  'nro<rov 
ilg  Tov  ^oiTYi^oc  ^s^jiixToci  -j'.   Thcophrastus  gives  an  ac- 
curate description  of  the  use  of  the  lapis  Lydius  ;  and 
describes  an  apparatus  very  analogous  to  the  touching 
needles  of  the  present  day  ;  by  which,  in  employing 
various  artificial  alloys  as  a  standard  of  comparison, 
the  purity  of  gold  was  readily  ascertained  by  the 
colour  of  the  streak  impressed  on  the  touch-stone. 

Black  compact  basalts,  and  even  dark  coloured 
limestones,  are  often  used  as  touch-stones. 

No'vacuUte,  or  Hone-stone. 

Most  of  the  finer  kinds  of  hone-stone  are  a  remark- 
ably compact  siliceous  schistus.    Those  hone-stones 


*  Theocr.  Id.  +  Theophr.  p.  397. 
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so  commonly  met  with  in  commerce,  which  consist 
of  two  strata,  one  of  which  is  yellow,  the  other  black* 
isli,  come  from  the  neighbourhood  of  Namur.  The 
character  arising  from  the  double  colour  is  often  imi- 
tated  artificially ;  hone-stones  of  this  kind  being  in 
much  esteem. 

The  Turkey  hone-stone  is  so  called  from  having 
been  first  brought  from  the  Levant. 

Coarser  hone-stones  are  of  a  splintery  schistos* 
structure. 

Calcedony. 

This  name  is  derived  from  Chalcedon  in  Bithynia, 
the  place  where  it  is  said  to  have  been  originally 
found. 

The  fracture  of  calcedony  has  a  waxy  appearance, 
with  a  slight  degree  of  transparency. 

Infusible  and  unaltered  in  the  heat  of  the  Berlin  por- 
celain furnace. 

Rather  harder  than  flint. 

Specific  gravity  2,6. 

Calcedony  of  Ferroe. 
Silex    .    .  84 
Aluinine    .  l6 

100  Bergm. 

Almost  all  the  appearances  of  calcedony  justify 
the  idea  that  it  has  been  formed  by  stalagmitic  depo- 
sition ;  particularly  the  blistered  or  mamillated  ap- 
pearance so  commonly  observable  on  its  surface. 
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A  very  singular  stalactitic  form  of  calcedony  oc- 
curred some  years  since  in  one  of  the  Cornish  mines  : 
it  is  nearly  opaque  and  colourless ;  and  from  its  close 
resemblance  to  an  agglutinated  mass  of  the  cylindri- 
cal, bones  of  small  birds  it  has  been  denominated 
skeleton  calcedony. 

But  although  calcedony  appears  to  have  been  se- 
parated from  water  in  as  great  a  state  of  purity  as  any 
mineral ;  and  often  to  have  been  placed  under  circum- 
stances as  favourable  as  possible  to  crystallization  ;  it 
never  shews  the  least  tendency  to  an  internal  crystal- 
line arrangement  of  its  particles  :  its  fracture  is  always 
perfectly  compact.  Crystals,  indeed,  the  substance  of 
which  is  calcedony  are  often  met  with ;  but  they  arc 
always  pseudomorphous  ;  and  very  frequently  they 
are  not  solid,  which  is  a  strong  argument  in  favour  of 
their  stalagmitic  origin.  Their  surface  is  rarely  smooth. 
The  derivation  of  calcedony  from  the  common  black 
flint  may  be  traced  by  very  delicate  gradations,  and 
sometimes  in  the  same  specimen  :  for  upon  breaking 
a  nodule  of  the  flint  a  cavity  is  not  unfrequently  dis- 
covered, the  surface  of  which  consists  of  irregularly 
blistered  calcedony  ;  the  substance  of  the  flint  insen- 
sibly passing  into  that  of  calcedony. 

Calcedony  is  frequently  contained  in  rocks  of  the 
basaltic  genus,  in  nodular  masses.    These  masses,' 
which  are  in  general  of  a  light  bluish  grey  colour,  are 
often  hollow,  and  set  with  amethystine  quartz  crystals. 
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Onyx. 

This  term  was  originally  applied  to  a  substance  re- 
sembling the  human  nail  in  colour  :  "  exponenda  est  ct 
"  onychis  natura.  Sudines  dicit  in  gemma  esse  cando- 

rem  unguis  hiimani  s\u\\\\X.\x^\v\e* This  substance 
was  most  probably  a  calcedony  of  a  uniform  light  co- 
lour; such  as  is  often  met  with  in  mineralogical 
cabinets.  The  term  was  sometimes  applied  to  par- 
ticular varieties  of  alabaster  :  for  Pliny  says  that  the 
onyx  was  first  used  for  drinking  vessels  ;  afterwards  for 
the  feet  of  couches,  &c :  that  when  employed  for 
boxes  to  hold  unguents,  it  was  by  some  called  ala- 
bastrites  :  that  vvhen  calcined  it  was  employed  in 
making  plasters  <§.  These  several  uses  depend  on 
characters,  that  are  much  more  applicable  to  a  calca- 
reous stone,  than  to  the  onyx  of  the  present  day. 

Sardony.r. 

This  term  was  originally  applied  to  a  stone,  the 
colour  of  which  was  compounded  of  the  onyx  and 
sard.  "  Sardonyches  olim,  ut  ex  nomine  ipso  appa- 
"  ret,  intelligebantur  candore  in  Sarda,  hoc  est  veliit 

carnibus  ungue  hominis  imposito,  et  utroque  trans- 
"lucido||."  Carnelians  are  sometimes  of  that  yel- 
lovvish  red  colour  which  would  result  from  an  inti- 
mate mixture  of  the  two.  1  have  seen  a  specimen 
in  which  the  colours  were  perfectly  distinct ;  the  cen- 
tral part  of  the  nodule  being  red,  the  exterior  part 

*  Plin.  Nat,  llist.  lib.  xxxvii,         §  Nat.  Hist.  lib.  xxxvi. 
11  Ibid.  lib.  xxxvii. 
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yellow  :  the  transverse  section  of  this  represented  an 
irregularly  oval  surface  of  a  red  colour,  surrounded 
by  a  band  of  yellow. 

The  sardonyx  of  modern  jewellery  is  a  variety  of 
the  onyx  of  the  present  da}'. 

Stratified  Onyx. 

Onyx,  stratis  divcrsiniode  coloi^atis  constans  ;  of  Wal- 
lerius. 

Camehuia ;  of  the  same  author,  and  others. 

Cajiiaieu  or  Cameo^  and  Onyx ;  of  modern  jewellers  : 
particularly  when  th€  colours  of  tlie  strata  are 
white  and  black,  or  white  and  brown. 

''Ov\)%m  of  Theophrastus :  who  says,  to  'Ovux/oy, 
^iTtT^  XsuKU)  Kikl  (pocioo  z!yupoix?^v)Kcc  *-  The  word 
(pales  is  described  in  Constantine  as  expressive 
of  a  colour  between  white  and  black  :  and  a 
stone  consisting  of  parallel  bands  of  this  and  of 
k  whit«  colour  corresponds  with  the  onyx  of  the 
present  day. 

Winkelman  describing  an  antique  Egyptian  gem, 
consisting  of  a  white  sti'atum  under  a  stratum  of  a 
deep  colour,  calls  it  agaf  onice'\  :  which  description 
ngrees  with  that  of  Theophrastus.  Natural  appear- 
ances would  justify  the  classification  of  this  substance 
eitlier  with  calcedony  or  agate. 

The  value  of  this  substance  in  jewellery  depends 
-particularly  upon  the  difference  in  the  colour  of  t\ie 

*  P.  396.  +  Vol.  i.  p.  123. 
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strata  :  and  in  engraving  heads  or  whole  figures 
upon  the  onyx,  in  relief o,  as  it  is  technically  called, 
the  upper  stratum  is  made  use  of  for  the  representa- 
tion of  the  intended  figure  ;  the  lower,  for  the  base  on 
which  this  is  to  rest.  In  enjrravincr  in  hitaoiio  this 
order  is  reversed,  and  the  figure  is  cut  in  the  lower 
stratum.  In  the  former  instance  the  figure  is  convex, 
and  projects  from  the  inferior  stratum  ;  in  the  latter 
It  is  concave,  and  sinks  in  from  the  superior  stratum. 

In  some  varieties  the  strata  are  four  or  five,  or  even 
more,  in  number ;  and  the  colours,  of  very  different 
shades  :  these,  when  cut  into  a  spherical  shape,  closely 
resemble  the  eyes  of  various  animals ;  the  upper  stra- 
tum being  brought  to  a  point  answering  to  the  pupil. 
"  Zenothemis  dicit  Indicam  onychem  plures  habere 
"  varietates,  nigram,  igneam,  comeam ;  cingentibns 
"  candidis  venis  octdi  modo  intervenientibus,  quarun- 
"  dam  et  obliquis  venis  *." 

From  the  resemblance  of  specimens  of  this  kind  to 
tlie  eyes  of  different  animals  have  arisen  various  terms 
expressive  of  the  particular  resemblance  :  as  leucoph- 
thalmus,  erythropthalmus  :  and,  with  a  reference  to 
tlie  number  of  the  zones,  diopthalmus;  and  trioph- 
tlialmus  :  again,  from  a  resemblance  to  the  eyes  of 
particular  animals,  lycophtlialmus,  aigophthalmus,  8cc. 

Wallerius  specifies  these  varieties  by  the  name  of 
*'  onyx  fasciis  et  zonis  concentricis  diversimode  co- 


Plin,  Nat.  Hist.  lib.  xxxvii. 
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"  loratis  ;"  and  adds  that  they  are  sometimes  called 
by  the  Italians  occhi  di  gatti,  but  that  they  are  not 
the  true  cat's  eye. 

Agaie. 

Pcirosile.v,  of  some  authors ;  being  found  in  distmct 

nodules  imbedded  in  rocks. 
Achates,  of  Pliny  ;  so  called  from  the  name  of  a 

river  in  Sicily  *. 
Specific  gravity  2,6. 

According^  to  Werner  atrate  is  not  to  be  considered 
as  a  distinct  species  of  stone  ;  but  as  made  up  of 
crystal,  quartz,  born-stone,  calccdony,  jasper,  &:c.  ag- 
G;regated  in  binary,  ternary,  or  more  numerous  com- 
binations: even  one  of  these,  if  it  presents  two  or  more 
colours  and  is  susceptible  of  a  good  polish,  is 
called  an  agate. 

Aerates  in  their  native  state  exist  in  the  form  of  ir- 
regularly  shaped  nodules,  imbedded  in  rocks  of  the 
basaltic  genus.  IMany  rocks  of  this  kind  on  the  coast 
of  Scotland  are  disintegrated  by  the  long  continued 
action  of  the  weather  and  waves  :  and  the  anate  no- 
dules  thus  separated  are  accumulated  on  the  shore. 
These  are  the  substances  known  commonly  by  the 
name  of  Scotch  pebbles.  The  surface  of  these  no- 
dules is  in  general  very  irregular  and  coarse,  and  by 
this  they  may  be  distinguished  externally  from  the 


*  Vitl.  Thcophr.  p.  396. 
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common  pebble  ;  tbe  surface  of  which  is  smooth  in 
consequence  of  the  attrition  that  gave  it  its  Ibrm. 
Sometimes  they  are  superficially  incrusted  with  a 
green  substance  resembling  earthy  chlorite. 

A  transverse  section  of  an  agate  generally  presents 
an  arrangement  of  numerous  concentric  lines,  wliich 
upon  the  whole  are  parallel  w  ith  the  outline  of  the 
section  :  the  colour  of  these  lines  is  for  the  most  part 
red,  or  an  opaque  white.  The  central  part  often 
consists  of  crystalline  quartz,  and  sometimes  the  py- 
ramidal form  of  the  crystal  is  distinctly  visible. 

In  the  transverse  section  of  many  agates  the  con- 
centric lines  are  incomplete,  and  a  conically  shaped 
interval  is  visible;  from  either  side  of  which  the  se- 
veral lines  appear  to  issue,  and,  proceeding  in  a  di- 
rection parallel  to  the  circumference  and  to  eacli 
other,  terminate  in  the  opposite.  Those  who  sup- 
port the  opinion  of  the  aqueous  origin  of  these  nodules 
argue,  that  the  fluid  containing  tiie  siliceous  matter 
of  which  the  agate  is  composed  entered  by  this  open- 
ing, and  that  a  periodical  concentric  deposition  of 
the  earthy  particles  took  place  :  and  that  the  differ- 
ence in  colour  of  tiie  several  depositions  depends 
upon  the  state  of  the  fluid  introduced,  which  was 
sometimes  charged  with  mctaUic  as  well  as  earthy 
particles.  Those  who  argue  in  support  of  the  igneous 
ori<Tin  of  these  substances  ask,  in  what  maimer  could 
the  water  have  escaped  from  the  cavities  into  which 
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it  had  been  introduced,  after  it  had  deposited  the 
earthy  particles  before  held  in  solution. 

Wallerius  says  that  solutions  of  silver  and  other 
metals  are  sometimes  used  for  the  purpose  of  giving 
artificial  colours  to  agates ;  but  that  artificial  may 
always  be  distinguished  from  natural  colours  by  ex- 
posing them  to  the  fire,  which  destroys  the  former. 

In  some  agates  the  lines  are  so  disposed  as  to  form 
numerous  radiating  angles  :  these  are  commonly 
called  varieties  oi  fortification  agate;  a  term  which 
very  aptly  expresses  the  general  appearance  of  their 
distribution  as  compared  \vith  the  plan  of  the  out- 
works of  a  fortified  town. 

In  many  agates  the  intervals  of  the  concentric  lines 
are  partially  or  universally  of  an  opaque  reddish 
brown  colour,  owing  to  the  presence  of  oxyd  of  iron 
in  that  part  of  the  substance  of  the  agate :  these 
parts  are  of  the  nature  of  jasper ;  and  from  the 
mixed  character  of  these  varieties  the  term  jasp- 
agate  has  originated. 

In  some  instances  there  is  an  arborescent  distribu- 
tion of  the  lines  ;  which  is  occasionally  owing  to  the 
actual  presence  of  leaves,  and  a  substance  resem- 
bling sea-weed  or  fine  coral  intangled  as  it  were  in  the 
siliceous  matter  of  the  agate:  from  this  appearance 
has  arisen  the  term  dcndr achates. 

These  various  appearances,  which  have  given  rise 
to  appropriate  terms,  are  taken  notice  of  by  Pliny ; 
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^^ho  in  speaking  of  the  agate  ( achates )  says, 
"  multa  et  eognomina  ejus.  Vocatur  enim  Jaspa- 
"chates,  Sardachates,  Dendrachates  &c*." 

Mocoa  Stone. 

Achates  Mochoensis,  of  Wallerius ;  who  adds,  *'  ab 
urbe  Moka  vel  Moko  in  Arabia  fehci  f." 

This  variety  may  be  classed  under  the  dendra- 
chates of  Phny. 

According  to  some  it  is  called  IMocoa  stone  from 
the  place  of  its  importation  ;  for  they  say  that  it  is  only 
shipped  at  Mocoa,  after  having  been  brought  there 
from  a  distance.  According  to  others  the  term  is  de- 
rived  from  a  word  signifying  moss ;  this  variety  of  the 
agate  sometimes  appearing  to  contain  that  vege- 
table. 

The  ground  of  the  iMocoa  stone  is  generally  semi- 
transparent,  and  of  a  light  brownish  honey  colour ; 
M'ith  representations  of  the  form  of  leaves,  moss,  and 
vegetable  fibres  of  a  brown  and  black  colour. 

Cacholons;. 

This  is  an  agate  nearly  of  a  milk  white  colour ;  and 
is  commonly  met  with*  in  cabinets  in  the  form  of  arti- 
ficial beads.    It  is  said  to  be  found  in  some  of  the 
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rivers  of  Tartary,  and  that  the  literal  signification  of 
its  name  is  the  "  stone  of  the  river."  According  to 
Wallerius  the  Kalmucs  form  their  idols  of  this  stone. 

Agate  of  the  same  kind  is  met  with  in  other  parts 
of  the  world. 

Carnelian. 

Achates  Carneolus ;  of  Wallerius. 

Quartz  Agathe  Cornaline ;  of  Haiiy. 

Sardion;  of  Theophrastus ;  and  Sarda;  of  Pliny.  The 
term  Sardion,  or  Sarda,  is  by  some  derived  from 
a  resemblance  in  colour  to  the  flesh  of  the  an- 
chovy, or  a  similar  fish,  when  salted  :  the  expres- 
sion in  Pliny  is  "  a  Sardis  sale  conditis."  Salma- 
sius  says  it  is  from  Sardinia  or  Sai^des.  The 
term  Carnelian  is  perhaps  expressive  of  the 
flesh-colour  of  this  mineral. 

In  the  heat  of  the  Berlin  porcelain  furnace  it  became 
of  a  snow  M'hite  colour,  preserving  its  lustre. 

Specific  gravity  2,6. 

Carnelian,  often  called  Cornelian,  is  sometimes 
imported  from  India  in  the  form  of  irregularly  shaped 
nodules,  very  much  resembling  Scotch  pebbles  ;  and. 
a  transverse  section  of  these  nodules  very  often  pre- 
sents a  similar  arrangement  of  concentric  lines  with 
that  of  the  common  agate  :  of  which  it  is  now  gene- 
rally considered  a  variety.  The  nodules  of  car- 
nelian have  generally  a  reddish  brown  coloured  crust. 
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The  most  striking  colours  of  the  carnelian  are  that 
deep  flesh  red  peculiar  to  it ;  and  a  bluish  white,  very 
like  the  colour  produced  by  the  mixture  of  a  little 
milk  with  a  great  deal  of  water.  The  flesh  red  is 
sometimes  blended  with  a  shade  of  yellow ;  and  this 
variety  seems  to  be  the  sard  of  the  present  day. 

The  white  carnelian  is  sometimes  streaked  or 
spotted  with  red.  I  have  heard  of  a  variety  of  this 
kind  which  was  cut  as  a  cameo :  the  device  was  a  head 
of  Bacchus ;  and  it  was  so  contrived  that  the  red 
spotted  part  represented  the  cheeks,  the  rest  being 
entirely  white. 

Arabia  and  India  produce  the  most  beautiful  Car- 
nelians ;  but  the  greatest  number  come  from  Ger- 
many. 

Opal. 

Paderos,  of  Pliny ;  according  to  some  :  but  perhaps 
the  paederos  of  Pliny  is  our  diamond. 

Oriental  or  Arable  Opal:  applied  to  those  varieties 
which  are  most  remarkable  for  their  beauty. 

Infusible  by  the  blowpipe  ;  but  becomes  opaque  and 
milk-white. 

Specific  gravity  1,7  to  2,1. 

Opal  of  Cschericenitza  in  Hungary. 

Silex  ....  90 
Water    ....  10 


ICO  Klapr. 
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Common  bluish  white  Opal  of 
Kosem'dtz  in  Silesia. 

Silex  .    .    .  98,75 
Aluniine        ")  a  slight  trace 
Oxyd  of  Iron  J    of  each. 

98,75  Klapr. 


Common  greenish  yellow  or 
Pitch  Opal  of  Telkobanytt 
in  Hungary. 

Silex  .    .    .  93,50 
Oxyd  of  Iron  1 
Water  ...  5 

99,50  Klapr. 


According  to  Tavernier  the  opal  is  only  found  in 
Hungary  :  this  observation  is  perhaps  applicable  to 
the  variety  called  noble  opal. 

It  occurs,  in  very  irregularly  shaped  and  imperfectly 
defined  patches,  in  a  kind  of  indurated  coarse  sandy 
clay,  of  a  light  reddish  yellow  colour ;  by  Werner 
called  clay  porphyry.  It  is  sometimes  nearly  trans- 
parent and  colourless;  sometimes  slightly  wheyish 
and  opaque;  the  degree  of  this  opacity  and  wheyish 
appearance  varying  so  that  it  occasionally  becomes 
completely  opaque,  and  of  a  milk  white  colour.  But 
in  all  the  intermediate  stages  there  is  a  disposition  in 
the  substance  to  refract  the  rays  of  light  in  a  very  re- 
markable manner :  the  colour  most  in  esteem,  as 
arising  from  this  refraction,  is  green.  The  etiect  is 
produced  in  consequence  of  the  presence  of  numerous 
small  fractures  or  fissures  in  the  interior  of  the  opal, 
the  intervals  of  which  produce  a  varying  refraction  of 
the  rays  of  light.  All  these  colours  disappear  when 
the  substance  of  the  opal  is  reduced  by  mechanical 
means  to  very  minute  particles. 
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The  most  beautiful  opals  come  from  Cschenvenitza 
in  Upper  Hungary.  Opals  have  also  been  met  with 
in  the  neighbourhood  of  Freyberg,  in  Saxony;  and  in 
other  places. 

The  noble  opal  on  account  of  its  softness  and  some- 
times splitting  from  change  of  temperature  is  not  so 
valuable  as  it  would  otherwise  be  in  jewellery.  The 
common  opal,  the  analysis  of  two  varieties  of  which 
has  been  given  above,  is  of  various  colours :  it  is 
not  so  diaphanous  as  the  noble  opal.  It  is  met  M  ith 
in  amygdaloid  and  porphyry  in  various  parts  of 
Europe. 

Cafs  Eye. 

Pseud- Opal. 

In  the  heat  of  the  Berlin  porcelain  furnace  it  became 

soft  and  opaque. 

Specific  gravity  2,6. 

Silex   [)5 

i\lumine   ....  1,7.5 

Lime  ],0O 

Ox}dofIron     .    .  0,25 

98,50  KIaj)r. 

The  name  of  this  mineral  is  very  expressive  of  the 
appearance  arising  from  the  reflection  of  light  from  its 
interior;  which  a{)pears  to  be  described  in  the  follow- 
ing passage  of  PHny  :     inclusam  \uccm pupillce  modo 

quandam  continct,  ac  transfundit  cum  inclinatione> 
"  velut  intus  ambulantem;  ex  alio  atque  alio  loco 
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"  reddens*."  Pliny  gives  this  description  in  speaking 
of  the  asteria :  and  Saussure  thinks  the  asteria  is  a 
sapphire  f. 

The  form  of  this  mineral,  as  generally  met  with,  is 
somewhat  spherical  like  an  eye  :  but  this  is  the  effect 
6f  artificial  cutting  and  polishing.  It  has  already 
been  said  that  a  similar  varying  reflexion  of  light  may 
be  obtained  from  the  surface  of  a  piece  of  fibrous  se- 
mitransparent  gypsum  cut  into  a  similar  form 

The  cat's  eye  and  the  variety  of  felspar  called 
adularia  sometimes  have  a  close  resemblance  ;  but  the 
former  is  much  less  fusible  than  the  latter,  and  has  a 
compact  or  conchoidal  fracture  rather  than  a  lamel- 
lated  one. 

The  cat's  eye  is  imported  from  Ceylon  and  tlie  Ala" 
labar  coast,  but  never  in  its  natural  state. 

Ilydrophanous  Opal, 

Achates  unguium  colore,  in  acre  opacus ;  agua,  per- 
lucens ;  of  Wallerius. 

Hyclrophanous  Opal,  of  Saxo^iy. 

Silex  ....  93,12 
Alumine  .  .  .  1,62 
Volatile  matter  .  6,26 

100,00  Klapr. 

Some  varieties  of  the  opaque  opal  have  the  pro- 
♦  Nat.  Hist.  lib.  xxxvii.     f  Vid.  p.  137.      +  Vid.  p.  66. 
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perty  of  becoming  hydrophanous ;  that  is,  they  ac- 
quire a  considerable  degree  of  transparency  by  im- 
mersion in  water :  by  the  absorption  of  which  the  effect 
is  produced.  M.  Haiiy  mentions  an  opal  of  this  kind 
which  by  immersion  in  water,  during  a  few  minutes,  ac- 
quired one  fifth  of  its  original  weight.  The  bubbles 
of  air  expelled  by  absorption  of  the  water  are  visible 
soon  after  immersion. 

Opals  of  this  kind  when  dry  adhere  to  the  lips  like 
baked  clay  ;  the  reason  of  which  is  evident  from  what 
has  been  already  said. 

Semi-Opal. 

Pitch-stone. 

Quartz  i^esijiite  commun ;  of  Haiiy. 
Infusible. 

Specific  gravity  2,5  at  most. 

Silex  go 

Water   8 

The  proportion  of  Iron  con- 
tained in  semi-opal  is  va- 
riable. 

98 

The  lustre  and  fracture  of  this  substance  remarkably 
justif}'  the  application  of  the  term  pitch-stone,  by 
which  this  variety  is  often  distinguished. 

Semi-opal  varies  in  colour :  the  principal  colours 
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are  milk-white,  yellow,  brown,  and  red.  Some  of  the 
yellow  varieties  very  closely  resemble  gamboge. 

Semi-opal  is  met  with  in  various  parts  of  Europe  ; 
principally  in  granite  and  porphyry. 

Some  of  the  varieties  closely  resemble  petrified 
wood ;  and  are  met  with  near  Schemnitz  in  Hungary. 

Some  are  very  like  transparent  wax  or  jelly. 

Menilite. 

Silex  85,5 

Water  and  coaly  matter     1 1 

96,5  Klapr. 

This  variety  of  semi-opal  occurs  in  small  kidney- 
shaped  masses,  externally  of  a  bluish  brown  colour : 
internally  of  a  deep  umber  brown.  The  structure  is 
thick  laminated.  In  its  natural  situation  it  is  disposed 
in  interrupted  layers  in  a  white  argillaceous  earth, 
which  separates  the  beds  of  gypsum  at  Menil-le- 
jMontant,  near  Paris. 
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Tourmaline. 

Short,  of  Kirwan ;  as  applied  to  those  varieties  which 
are  black.  The  term  shorl,  or  schorl,  as  it  is 
sometimes  written,  is  derived  from  the  name  of 
the  village  of  Schorlaw  in  Saxony;  where  the 
substance  first  called  shorl  was  found.  It  has 
been  customary  till  lately  to  apply  this  term  to 
a  great  variety  of  crystallized  substances ;  parti- 
cularly those  of  a  prismatic  form. 

Tourmaline,  of  Kirwan  ;  as  applied  to  those  varieties 
w  hich  are  of  a  green  colour. 

Black  shorl,  and  Electric  shorl ;  of  many  mineralo- 
gists. 

Cockle,  of  the  Cornish  miners ;  as  applied  to  the  va- 
rieties which  are  black. 

In  hardness  it  is  inferior  to  quartz ;  but  scratches 
glass. 

According  to  Hally  it  is  fusible  by  the  blow-pipe  into 
a  white  or  grey  enamel,  whatever  the  original 
colour  may  have  been. 

Electric,  by  heat ;  positively  at  one  extremity,  nega- 
tively at  the  other  :  when  the  electricity  is  excited 
by  friction  it  is  always  positive.  The  transparent 
varieties  are  most  electric. 

Specific  gravity  varies  from  3,08  to  3,35. 

Primitive  form,  an  obtuse  rhomboid ;  the  plane  angles 
of  which  are  1 1 3'  35'  and  66'  2o',  according  to 
Haliy;  according  to  Count  Bournon  11 4''  12' 
and  GS""  48', 

VOL.  I.  2  il 
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Tourmaline  of  Brasil     .    .    .    of  Ceylon. 

Silex  ....  40  ....  37 
Alumine  ...  39  ....  39 
Lime  ....  3,84  .  .  .  .  15 
Oxyd  of  Iron  .  12,50  ....  9 
 of  Manganese  2 

97,34  Faiiq.  100  Bergm. 

Crystals  of  tourmaline  are  almost  always  of  a  pris- 
matic form;    the  prism  longitudinally  striated  or 
channelled,  and  terminating  in  a  flat  irregular  pyramid 
at  each  extremity :  the  number  of  the  faces  is  different 
in  the  two  pyramids ;  and  that  which  has  the  smallest 
number  acquires  by  heat  the  negative  or  resinous 
electricity  ;  the  other,  the  positive  or  vitreous  :  hence 
the  former  repels,  the  latter  attracts  light  bodies; 
and  if  two  crystals  of  tourmaline  suspended  by  a 
thread  of  silk  be  presented  to  each  other  in  an  electric 
state,  the  similar  extremities  will  repel,  the  dissimilar 
will  attract  each  other.    The  heat  best  adapted  to 
shew  the  electricity  of  the  tourmaline  is  from  about 
100''  to  212*  of  Fahr.    It  may  be  rendered  electric 
either  by  holding  it  near  the  fire,  or  plunging  it  in  hot 
water  for  two  or  three  minutes.    If  heated  above  a 
certain  point  it  ceases  to  be  electric  :  if  heated  still 
further,  it  recovers  its  electricity ;  but  with  this  dif- 
ference, that  the  poles  which  were  before  positively, 
become  now  negatively  electrified  :  and  vice  versa. 

The  electric  property  sometimes  remains  for  seve- 
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ral  hours  :  and,  if  a  crystal  in  a  state  of  electricity 
be  broken  into  the  smallest  pieces,  each  fragment  will 
have  a  positive  and  a  negative  pole.  Transparent 
crystals  are  most  electric :  those  containing  most  iron 
are  least  electric. 

Prismatic  crystals  of  tourmaline  are  disposed  to 
separate  transversely,  in  the  same  manner  as  the 
beryll  *:  one  surface  of  the  divided  part  being  concave, 
the  other  convex.  The  prism  sometimes  approaches 
to  a  cylindrical  form,  in  consequence  of  the  great 
number  of  the  longitudinal  strias  or  channels  above 
spoken  of. 

Tourmalines  are  met  M  ith  of  various  colours  :  the 
commonest  colour  is  black,  or  brownish  black ;  and 
this  is  the  variety  which  often  is  found,  in  compact 
radiating  fasciculi,  in  the  granite  of  the  land's  End, 
in  Cornwall ;  and  in  that  compound  rock,  consisting 
of  a  mixture  of  this  mineral  and  of  white  quartz,  on 
which  Roche  castle  stands,  near  Bodmin  in  Corn- 
wall. 

The  green  tourmaline  of  Ceylon  is  of  a  beautiful 
emerald  colour ;  w  licnce  it  has  been  erroneously  sup- 
posed by  some,  that  the  Emerald  was  indigenous  in 
that  island  :  whereas  no  emerald  has  yet  been  found 
there.  From  a  similar  error  the  green  tourmaline  of 
Brasil  is  often  called  the  Brasilian  emeral :  or,  when 
of  a  sufficient  shade  of  blue,  the  Brasilian  sapphire. 


♦  Vkl.  p  129. 
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The  transparency  of  the  tourmaline  is  attended  by 
this  singular  circumstance  ;  that,  generally  speaking, 
it  only  takes  place  when  the  light  is  viewed  in  a  di- 
rection perpendicular  to  the  axis  of  the  prism  ;  even 
when,  from  the  shortness  of  the  prism,  its  thickness 
is  greater  than  its  lenirth. 

Crystallized  tourmalines  occur  very  commonly  in 
the  Tyrol ;  in  rocks,  the  base  of  which  is  talc. 

Fragments  of  crystallized  tourmaline  are  frequently 
found  in  the  sand  of  the  Ceylon  rivers  ;  and  the  most 
beautiful  specimens  come  from  that  island.  Black 
tourmalines  are  met  with  in  granite,  gneiss,  and  other 
primitive  rocks.  Tourmaline  is  distinguished  from 
hornblende,  actinolite,  thallite,  the  chrysolite,  and 
the  emerald,  in  being  electric  by  heat ;  and  by 
the  singular  nature  of  its  transparency,  abovemen- 
tioned. 

RubdUte. 

Red  Shorl  of  Siberia. 

The  physical  characters  of  this  mineral  correspond 
very  closely  with  those  of  tourmaline  ;  of  which 
it  is  supposed  to  be  a  variety  by  many  minera- 
logists :  it  principally  differs  from  the  tourma- 
line in  being  infusible. 
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Rubellite  of  Siberia,  of  a 
violet  red  colour. 

Silex   ....  42 

Aluinine  ...  40 

Manganese   .    .  7 

Soda    ....  10 


Rubellitt;  of  Siberia,  of  0. 
blackish  violet  colour. 

....  45 

....  30 

....  13 

....  10 


99  Fauq.  (38  Fauq. 

The  rubellite  is  so  called  from  its  occasional  bright 
red  colour;  this  varies  from  a  delicate  rose-pink  to 
a  deep  blackish  purple  ;  and  all  the  different  shades 
are  sometimes  visible  in  the  same  crystal.  The  trans- 
parency is  very  various. 

The  rubellite  was  first  found  in  a  granite  mountain 
in  the  Oural  chain  ;  in  a  vein  composed  of  felspar, 
quartz,  mica,  and  black  tourmaline.  It  has  since 
been  found  crystallized  in  the  sand  of  Ceylon. 

The  Hon.  i\lr.  Greville  possessesa  mass  of  rubellit^ 
as  large  as  a  moderately  sized  melon  :  it  was  originally 
presented  by  the  King  of  Ava  to  Colonel  Symes ; 
and  is  valued  at  lOOOl.  sterling,  supposing  it  to  be 
used  for  the  purposes  of  ornamental  jewellery.  It  is 
entirely  composed  of  crystals,  placed  side  by  side,  and 
slightly  diverging  from  each  other :  the  colour  of  the 
mass  is  a  pale  purplish  red,  passing  into  black  at  the 
base. 

The  following  quotation  from  Pliny,  though  per- 
haps not  strictly  applicable  to  rubellite,  is  very  cu- 
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rious  ;  as  pointing  out  the  electric  property  of  a  pre- 
cious stone,  evidently  resembling  the  rubellite. 

In  speaking  of  gems  of  a  red  colour  he  says,  Ex 
eodem  genere  ardentium  Lychnis  Sec.  prcecipuas 
*•  gratiae — probatissima  in  Indis,  quam  quidam  remis- 
siorem  Carbunculum  esse  dixierunt.    Secunda  bo- 
nitate  similis  est  Ionia,  appellata  a  praslatis  flori- 
^'  bus  :  et  inter  has  invenio  differentiam ;  unam,  quae 
"  purpura  radiat ;  alteram,  quae  cocco  ;  a  sole  e.vcale- 
facias,  aut  digitorum  adtritu,  paleas  et  chartarum 
folia  ad  se  rapere 

Hornblende. 

Basalt'uie,  and  Basaltic  Hojiiblende  ;  of  Kirvvan  :  so 
called  from  its  frequent  occurrence  in  basaltic 
rocks. 

Opaque  Rhomboidal  Sliorl ;  of  de  Lisle. 

Amphibole;  of  Haliy  :  so  called  on  account  of  its 
doubtful  character;  which  arises  from  its  resem- 
blance in  some  points  to  other  minerals. 

Easily  fusible  into  a  greyish  black  glass. 

Sufficiently  hard  to  scratch  glass  ;  but  scarcely  strikes 
fire  with  steel. 

Specific  gravity  3,25. 

Primitive  form,  a  four-sided  prism  which  makes  an 
oblique  angle  with  its  base :  the  base  is  a  rhom- 
boid with  angles  of  122"^  56' and  o7'  4'. 

*  Nat.  Hist.  lib.  xxxvii.  ed.  Brot.  vol.  vi.  p.  286. 
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Silex   58 

Alumine    ....  27 

Limie   4 

Magnesia  ....  1 

Oxjd  of  Iron     .    .  9 

99  Bergm. 

The  term  hornblende  was  originally  applied  to  a 
compact  or  foliated  variety  of  the  present  mineral ; 
partly  on  account  of  its  resemblance  to  the  sub- 
stances called  hor?i-stones,  and  partly  because,  from 
its  great  specific  gravity,  miners  mistook  it  for  a  me- 
tallic ore  :  in  which  case  upon  finding  out  their  error 
they  usually  apply  the  term  bleiide  to  the  substance 
by  which  they  were  misled.  Thus  the  ore  of  zinc, 
which  closely  resembles  galena,  is  called  blende  or 
pseudo-galena.  And  on  the  same  principle,  Mr. 
Kirwan  observes,  the  common  people  call  those  nuts 
blind  which  contain  no  kernel. 

Large  and  distinct  crystals  of  hornblende  are  not 
often  met  with.  They  are  frequently  found  in  the 
clay  of  disintegrated  basalt ;  by  which  it  appears  that 
they  resist  the  action  of  the  weather,  &c.  longer  than 
the  basalt  which  contained  them.  In  other  respects 
they  scarcely  differ  from  basalt,  except  in  form  :  for 
basalt  may  be  traced  by  insensible  gradations  into  a 
compact  completely  crystalline  form  of  hornblende. 

The  first  stage  of  the  transition  appears  in  the  pre- 
sence of  minute  acicular  crystals  of  hornblende  dis- 
persed here  and  there  through  the  basalt :  in  treating 
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of  which  substance  the  history  of  hornblende  will  ne- 
cessarily be  resumed. 

Hornblende  is  distinguished  from  tourmaline  in 
not  being  electric ;  and  by  its  conversion  into  a  much 
darker  coloured  glass  under  the  action  of  the  blow- 
pipe :  by  the  latter  character  it  may  also  be  distin- 
guished from  thallite  :  it  may  be  distinguished  from 
acicular  asbestus  by  the  rough  feel  of  its  powder, 
compared  with  the  soft  feel  of  the  powder  of  asbestus. 

It  has  already  been  said  that  some  mineralogists 
are  inclined  to  consider  hornblende  and  actinolite  as 
varieties  of  the  same  species  *. 

Aiinife. 

Thumcrstme ;  from  Thum  in  Saxony. 

Violet  shorl ;  and  glassy  shorl. 

Sufficiently  hard  to  scratch  glass  easily. 

In  the  heat  of  the  Berlin  porcelain  furnace  it  ^^as 

fused  into  a  dense  glass  of  a  deep  brown  colour. 
Specific  gravity  varies  from  S,2 1  to  3,29. 
Primitive  form,  a  prism  at  right  angles  with  its  base  ; 

which  is  a  parallelograu]  with  angles  of  101'' 

30'  and  7^''  30'. 


*  Vid.  p.  118. 
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5e,70  ....  44 

25,79  ....  18 

9,39  ....  19 

8,63  ....  14 

1  ....  4 

97,51  Klapr.  99  Vauq. 

The  common  form  of  crystallized  axinite  is  a 
very  flat  and  oblique  riiomboid,  resembling  the  cut- 
ting edge  of  a  hatchet ;  w  hence  it  has  been  called 
Axinite. 

It  is  usually  of  a  dull  violet  colour,  and  sometimes 
has  a  considerable  degree  of  transparency :  the  colour 
is  probably  owing  to  the  manganese  contained  in  it. 
Sometimes  it  is  green. 

It  was  first  found  at  Thum  in  Saxony ;  since,  in 
Dauphiny ;  where  it  is  accompanied  by  crystallized 
quartz,  asbestus,  tliallite,  and  the  variety  of  felspar, 
called  formerly  v\  hite  shorl  *.  It  has  also  been  found 
in  Cornwall,  both  crystallized  and  amorphous  :  and 
near  Konigsberg,  in  Norway.  It  occurs  commonly 
in  the  clefts  of  serpentine  rocks. 

*  Vid.  p.  158. 


Aluniiue 
Lime 

Oxyd  of  Iron 
  of  Manga 


lese 
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Thallitc. 

Glassy  Actinolite ;  of  Kirwan. 
Green  Shorl ;  of  Dauphiny. 

Epidote ;  of  Haiiy  :  this  name  alludes  to  a  peculi- 
arity in  its  form,  supposed  to  have  been  pro- 
duced by  a  more  than  usual  accretion,  (accroisse- 
ment )  of  the  integrant  molecules  *. 

Acanlicon ;  from  the  canary  bird :  the  plumage  of 
which  its  powder  resembles  in  colour. 

Arendalite ;  from  Arendal,  in  Norway. 

Fusible  by  the  blowpipe  into  a  brown  scoria. 

It  easily  scratches  glass,  and  gives  fire  with  steel. 

Becomes  electric,  though  not  readily,  by  friction  only. 

Specific  gravity  3,45. 

Primitive  form,  a  prism  at  right  angles  with  its  base  ; 
which  is  a  parallelogram  with  angles  of  114*^ 
30'  and  65^  30'. 

Thalliie  of  Ar  endal,  Thalliie  of  Thallite,  met  zcith  in  the 
itiNorzcai/.  Dauphini/.  inati'ix  of  Corundum^ 
Silex  ....  37  .  37  ...  45 
Alumine  .  .  21  .27  ...  28 
Lime  ...  15  .  14  ...  15 
Oxyd  of  Iron  .  ♦  24  .  17  ...  11 
 of  Manganese   1,5     .  1,5 


98,5  J'auq.  96,5  Descostils.  99  Chenevix. 
The  common  form  of  thallite  is  prismatic :  the 


*  Vid.  Ilali  J,  torn.  iii.  p.  112. 
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prisms  are  very  various  in  size ;  sometimes  an  inch  or 
more  in  diameter,  sometimes  only  acicular.  It  is  in 
the  latter  state  that  thallite  particularly  resembles  ac- 
tinolite;  from  which  however  it  differs  both  with  re- 
spect to  its  primitive  form  and  analysis  *. 

The  crystals  of  thallite  met  with  at  Arendal  in 
Norway  are  remarkably  large.  It  is  met  with  in 
great  abundance  in  Dauphiny ;  in  the  same  matrix 
with  axinite :  the  form  of  its  crystals  in  that  place  is 
commonly  acicular  ;  and  the  crystals  are  -disposed  to 
break  transversely.  In  Cornwall  it  often  accompanies 
crystallized  quartz. 

Thallite  may  be  distinguished  from  tourmaline,  in 
not  being  electric  by  heat :  from  acicular  asbestus, 
by  the  dryness  and  harshness  of  its  feel  when  reduced 
to  powder. 

Crystals  of  thallite  are  rarely  if  ever  transparent, 
the  only  transparent  crystals  M.  Haiiy  ever  saw  came 
from  the  valley  of  Chamouni :  they  were  called  aqua- 
marine shorl;  but  had  neither  the  intensity  nor  de- 
licacy of  colour  peculiar  to  the  aquamarine. 


*  Vid.  p.  116. 
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Lapis  Lazuli. 
Pierre  d'Aztir  ;  of  Brochant  and  other  mineralogists. 
ZeoUteSy  coloy^e  albo  et  cariileOy  argentum  continens  ; 
of  Walleriiis. 

In  the  heat  of  the  Berlin  porcelain  furnace  it  was 
fused  into  a  dense  brownish  black  glass. 

After  calcination  it  forms  a  jelly  when  dissolved  in 
acids ;  and  hence  it  was  formerly  supposed  to 
be  a  zeolite. 

Sufficiently  hard  to  scratch  glass. 

Specific  gravity  varies  from  2,76  to  2,94. 

Si  lex   46 

Carbonate  of  Lime     .  28 

Sulphate  of  Lime    .    .  6,.50 

Alumine   14,50 

Oxyd  of  Iron      ...  3 

Water    2 

100,00  Klapr. 

According  to  M.  Haiiy  the  Arabians  call  this 
mineral  by  the  name  of  aziil;  and  hence  the  term 
lapis  lazuli. 

The  blue  colour  of  lapis  lazuli  was  formerly  sup- 
posed by  most  mineralogists  to  be  owing  to  the  pre- 
sence of  copper ;  of  which  however  not  the  least 
particle  is  contained,  as  appears  by  the  foregoing 
analysis.  Wallerius  thought  that  it  was  coloured  by 
silver :  and  hence  the  latter  part  of  his  description 
of  it*. 

*  Vul.  sup. 
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Lapis  lazuli  frequently  contains  iron  pyrites,  dis- 
seminated through  its  substance  in  specks  and  veins. 
It  is  also  often  mixed  irregularly  with  white  patches 
of  carbonate  of  lime,  or  quartz.  It  has  not  yet  been 
found  crystallized. 

In  the  mass  this  substance  is  used  for  ornamental 
purpokses;  when  separated  from  the  matrix  in  the 
state  of  powder,  it  is  used  as  a  pigment,  and  is  called 
ultraynar  'ine.  Baccius  says  it  is  probably  so  called 
because  it  exceeds  the  colour  of  the  sea:  but  this 
etymology  seems  fanciful.  Perhaps  it  was  so  called 
in  consequence  of  its  being  imported  into  Europe 
from  beyond  sea ;  for  according  to  Jameson  it  has 
not  been  met  with  in  Europe  except  among  the  ruins 
of  Rome.  The  colour  is  prepared  by  calcining  the 
mineral,  pounding,  and  washing  it;  and  collect- 
ing the  sediment. 

Tavernier  says  that  it  is  found  near  Thibet.  Ac- 
cordincr  to  IMr.  Kirwan  it  is  found  only  in  the  con- 
fines  of  Siberia  and  Tartary,  or  China ;  and  lately, 
as  is  reported,  in  America. 

Lapis  lazuli  is  distinguished  from  blue  copper  ore 
bv  retaining  its  colour  in  an  ordinary  heat. 
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Lep'idoUte. 

Lilalitc ;  from  its  colour,  which  resembles  the  flower 
of  the  lilac. 

In  the  heat  of  the  Berlin  porcelain  furnace  it  was 
fused  into  a  greyish  white  transparent  glass. 
This  glass  by  the  addition  of  a  little  nitre  be- 


came violet  coloured. 
It  is  easily  cut  by  the  knife. 
Specific  gravity  2,8 J. 

Silex   54,50 

Alumine   38,25 

Oxyd  of  Iron  and  of  ) 

Tvr                         \  ^;75 

Manganese  ...    J  ' 

Potash   4 

97,50  Klapr. 

Silex      ......  54 

Alumine   oq 

Fluate  of  Lime.    ...  4 

Oxyd  of  Manganese      .  3 

  Iron  ....  I 

Potash   18 


100  Vauq. 

Lepidolite  is  made  up  of  numerous  flat  shining 
particles,  resembling  the  scales  of  very  small  fish ; 
and  hence  its  name. 

It  has  not  yet  been  met  with  crystallized,  although 
a  crystalline  structure  may  be  traced  by  mechanical 
division  in  the  above  mentioned  scaly  particles.  It 
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>vas  first  discovered  in  a  granitic  rock  near  Rozena  in 
Moravia ;  and  has  since  been  met  with  in  Sweden. 

Zeolite. 

Mesotype  ;  of  Haliy  :  so  called  because  its  primitive 
form  is  intermediate  between  the  primitive  forms 
of  two  other  minerals,  with  which  it  is  often 
confounded. 

It  is  not  much  harder  than  carbonate  of  lime. 

Electric  by  heat. 

Has  a  double  refracting  power. 

Specific  gravity  2,08. 

Primitive  form,  a  prism  at  right  angles  with  its  base ; 
which  is  a  square. 

Silex    .    .    .  50,24  . 

Alumine   .    .  29,30  . 

Lime  .    .    .  9,4f)  . 

W^^r  ...  10  . 

09,00  Vt 

Zeolite  upon  the  first  application  of  the  blowpipe 
swells  with  a  degree  of  eftervescence,  in  consequence 
of  the  dissipation  of  the  water  contained  in  it:  hence 
it  has  been  called  zeolite. 

When  reduced  to  a  fine  powder,  and  thrown  into 
nitric  acid,  it  is  goon  converted  into  a  gelatinous 
mass. 


50 
20 
$ 


mq.  100  Pelletier. 
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The  two  foregoing  characters  taken  together  arc 
very  distinctive  of  this  substance. 

Zeohte  occurs  principally  in  rocks  of  the  basaltic 
order,  accompanied  by  calcareous  spar  and  calcedony. 
These  several  substances,  disseminated  through  the 
rock  containing  them  in  the  form  of  irregularly  shaped 
nodules,  produce  that  appearance,  which  has  given  rise 
to  the  term  amygdaloid  ;  the  Avhite  nodules  appearing 
like  almonds  imbedded  in  the  surrounding  substance, 
and  being  particularly  conspicuous  in  consequence  of 
the  darker  colour  of  the  matrix  containing  them. 

These  nodules  sometimes  moulder  away,  leaving  the 
space  vacant  Avhich  they  had  occupied  :  and  hence  the 
oriirin  of  those  cavities  observable  in  some  varieties  of 
basalt.  This  effect  is  probably  owing  to  a  loss  of  the 
water  of  crystallization  ;  and  in  proportion  as  the 
zeolite  becomes  of  an  earthy  or  farinaceous  consistence, 
its  electric  property  is  weakened. 

Zeolite  is  commonly  crystallized  in  delicate  pris- 
matic fibres,  which  radiate  from  a  common  centre. 

The  Stilhite  of  llaiiy,  so  called  from  its  delicate 
pearly  lustre,  is  considered  by  some  as  a  variety 
of  zeolite  ;  and  resembles  it  in  many  points  :  but 
it  is  neither  electric  by  heat,  nor  does  it  resolve 
itself  into  a  jelly  in  acid. 

'I'he  Chabasic  of  Haiiy,  often  called  cubic  zeolite,  is 
also  considered  sometimes  as  a  variety  of  zeolite; 
from  which  however  it  differs  in  the  same  man- 
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ner  as  stilbite :  its  form  besides,  which  is  a  rhom- 
boid so  obtuse  as  to  appear  to  the  eye  like  a 
cube,  is  a  strong  mark  of  distinction.  The  term, 
which  however  was  not  first  adopted  by  M. 
Haiiy,  is  apparently  derived  from  the  word 
XocQc^^iog ;  which  is  made  use  of  in  the  poem 
entitled  Orpheus  de  lapidibus,  and  is  probably  a 
corruption  of  the  word  -^aXa^lag  which  is  appHca- 
ble  to  a  mineral  substance  resembling  hail  in  its 
appearance. 

le  Analcime  of  Haiiy,  so  called  from  its  weak  elec- 
tric power,  is  another  of  those  substances  that 
are  considered  by  many  as  zeolites  :  this  differs 
from  zeolite  in  the  same  manner  as  stilbite. 
Some  of  its  crystals  resemble  those  varieties  of 
leucite  and  the  garnet,  which  have  twenty-four 
trapezoidal  faces  :  but,  from  the  whiteness  of 
their  colour,  may  be  more  easily  mistaken  for 
the  former  than  the  latter.  Crystals  of  this 
form  are  met  with  in  the  basalt  of  Arthur's  Seat 
near  Edinburgh- 
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Prehnite. 

Chrysolite  of  the  Cape ;  from  its  yellowish  greeq 
colour,  and  the  situation  where  it  was  first 
found. 

Greenish  Zeolite;  from  its  colour  and  radiated  form. 

In  the  heat  of  the  Berlin  porcelain  furnace  the  preh- 
nite of  Scotland  was  converted  into  an  opaque 
dense  slag. 

Scarcely  scratches  glass. 

Electric  by  heat? 

Specific  gravity  varies  from  2,60  to  2,69. 

Primitive  form  is  supposed  to  be  a  prism  at  right  an- 
gles with  its  base  ;  which  is  a  parallelogram ; 
but  this  has  not  yet  been  ascertained. 

Prehnite  of  the  Cape. 

Silex     ...  44  ...  50 

Aliunine    .    .  30  .    .    .  20,4 

Lime    .    .    .  18  .    .    .  23,3 

Ox3'cl  of  Iron  5  .    .    .  4,9 

97  Klapr.      98,6  Hassenfratz. 

This  mineral  was  named  from  Col.  Prehn,  wht) 
discovered  it  at  the  Cape  of  Good  Hope ;  and  was 
at  first  mistaken  for  several  other  substances,  as  chry- 
soprase,  the  chrysolite,  &c.  It  was  afterwards  classed 
as  a  variety  of  zeolite  :  but  is  now  considered  as  a 
distinct  species. 

Prehnite  frequently  occurs  in  irregularly  crystalline 
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ihasses  of  a  white,  or  green,  or  yellowish  colour: 
these  when  broken  present  numerous  small  radiated 
surfaces  of  a  circular  form. 

Since  its  first  discovery  at  the  Cape  of  Good  Hope 
it  has  been  met  with  in  the  Tyrol ;  in  Dauphiny ;  and 
in  the  basaltic  rocks  of  Scotland. 

It  is  distinguished  from  zeolite  in  not  being  con- 
verted into  a  jelly  by  nitric  acid. 

Staurolite. 

JVhite  cruciform  Hyacinth ;  of  de  Lisle. 
AndreasbergoUte ;   from  St.  Andreasberg   in  the 

Hartz,  where  it  was  first  found. 
Slightly  scratches  glass. 

It  gives  a  greenish  yellow  phosphorescent  light  when 

thrown  in  powder  on  burning  coals. 
Fusible  by  the  blowpipe,  with  effervescence. 
Specific  gravity  2,33. 

Primitive  form,  an  octohedron ;  each  surface  of  which 
is  an  isosceles  triangle. 


Silex  .    .  . 

•       49  • 

.    .  47,5 

Baryt  .    .  . 

.    18    .  . 

.  If) 

Alumine  . 

.    16    .  . 

.    .  19,5 

Water  .    .  . 

15    .  , 

.    .  13,5 

98  Klapr.     96,5  Tassatrt. 


It  is  a  singular  coincidence  that  a  substance,  from 
its  form  called  staurolite,  or  cross-stone,  should  have 
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been  first  met  with  in  the  neighbourhood  of  a  place 
called  St.  Andreasberg. 

The  cruciform  crystals  of  this  mineral  consist  of 
two  compressed  four-sided  prisms,  terminated  at 
each  extremity  by  four  faces :   these  prisms  cross 
each  other  at  right  angles. 

Those  of  St.  Andreasberg  are  often  very  delicately 
defined. 

Staurolite  has  also  been  met  with  at  Strontian  in 
Scotland ;  but  the  crystals  of  this  variety  are  either 
single,  or  very  irregularly  united. 

It  is  distinguished  from  white  varieties  of  the  hya- 
cinth, by  its  fusibility  and  inferior  degree  of  specific 
gravity  :  from  zeolite,  in  not  being  electric  by  heat. 

Vesuvicm. 

Idocrase ;  of  Haliy.  Its  crystalline  forms  partake 
of  the  nature  of  other  minerals  :  and  the  term 
idocrase  is  meant  to  express  their  mixed  cha- 
racter. 

Broxvn  Volcanic  Hyacinth. 

Vesuvian  Chrysolite  ;  of  the  lapidaries  of  Naples ; 
this  name  is  applied  to  the  yellowish  green  va- 
rieties. 

Sufficiently  hard  to  scratch  glass. 

Has  the  double  refracting  power  to  a  considerable  de- 
gree :  but  this  is  not  often  perceptible  ;  few  crys- 
tals being  sufficiently  transparent. 
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In  the  heat  of  the  Berlin  porcelain  furnace,  it  was 
fused  into  a  compact  and  nearly  colourless 
glass. 

Specific  gravity  varies  from  3,08  to  3,40. 
Primitive  form,  a  prism  at  right  angles  with  its  base ; 
which  is  very  nearly  a  square. 

V esuvian  of  Siberia    .    .    of  Mount  Vesuvius. 

Silex      .    .  35,10  .    .    .    .  42 

Lime     .    .  33  ....  34 

Alumine     .  22,25  ....  16,25 

Oxyd  of  Iron  7,50  ....  5,50 

98,25  97,75  Klapr. 

This  mineral  is  met  with  near  Mount  Vesuvius,  ac- 
companied by  hornblende,  mica,  garnet,  and  carbo- 
nate of  lime  :  but  it  does  not  seem  ascertained  whether 
the  specimens  in  which  it  occurs  are  parts  of  the  moun- 
tain itself ;  or  whether  they  have  been  ejected  from  the 
crater.  It  has  also  been  found  in  a  species  of  serpentine, 
in  Siberia.  One  of  the  varieties  of  the  primitive  form 
of  vesuvian  consists  of  a  prism,  with  sixteen  sides,  ter- 
minated at  each  extremity  by  thirty  seven  surfaces. 

Vesuvian  mav  bedistino;uished  from  the  garnet,  when 
they  resemble  each  other  in  colour,  by  its  inferior  de- 
gree of  specific  gravity :  from  the  hyacinth,  by  the 
same  circumstance  ;  and  by  the  inferior  degree  of  its 
double  refracting  power :  from  the  Brasilian  tourma- 
line, in  not  being  electric  by  simple  heat.    It  is  most 
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easily  confounded  with  the  chrysolite ;  but  its  colour 
is  rarely  so  delicate. 

Leucite. 

Grenatite  ;  so  called  in  consequence  of  having  been 
mistaken  for  a  variety  of  the  garnet. 

White  Garnet ;  from  its  colour  and  occasional  re- 
semblance in  form  to  the  garnet. 

Amphigbne ;  of  Haiiy :  so  called  because  its  se- 
condary crystals  may  be  resolved  either  into  a 
cube  or  into  a  dodecahedral  rhomboid;  thus 
having,  as  it  were,  a  double  origin. 

It  is  influsible  by  the  blowpipe. 

Scarcely  hard  enough  to  scratch  glass. 

Specific  gravity  2,46. 

Primitive  form,  a  cube. 

Silex  .  .  53,50 
Alumine  .  24,'25 
Potash    .    .    20,  9 

97,84  Klapr. 

.  56 

.  20 

.  2 

.  20 

98  Vauq. 

Leucite  occurs,  principally  in  distinct  crystals,  in 
rarieties  of  lava  ;  but  is  not  met  with  in  all  volcanoes. 


Silex 

Alumine 

Lime 

Potash    ,  . 
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Its  crystals  are  found  in  greatest  abundance  in  the 
neighbourhood  of  Naples. 

According  to  Brochant  it  resists  decomposition 
more  obstinately  than  the  lavas  containing  it :  hence  it 
is  often  found  in  insulated  situations ;  as  in  many 
places  along  the  road  that  leads  from  Rome  to 
Frescati.  According  to  Mr.  Jameson  it  sometimes 
undergoes  disintegration  like  felspar,  and  passes  into 
an  earthy  state. 

Leucite  has  in  a  few  instances  been  met  with  in  na- 
tural rocks. 

A  common  form  of  its  crystals  is  a  figure  having 
twenty-four  trapezoidal  faces;  which  corresponds  with 
one  of  the  varieties  of  the  garnet,  but  is  usually  better 
defined.  This  is  the  mineral  substance  in  which  the 
existence  of  potash  was  first  discovered :  and  it  is 
remarkable  that  though  the  proportion  of  potash  is 
so  great,  the  leucite  is  infusible. 

Leucite  may  be  distinguished  from  the  garnet,  of 
which  it  has  been  sometimes  thought  a  variety,  by  its 
inferior  degree  of  hardness  and  specific  gravity;  and 
by  its  infusibility :  also  by  its  nearly  total  want  of 
colour ;  all  the  varieties  of  garnet  that  have  yet  been 
discovered  having  a  considerable  shade  of  colour. 
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